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THE CRISIS. 

The Scientific American occupies a unique posi- 
tion in the press of the United States. It is devoted 
to what maj' in the best sense be termed the arts of 
peace. It presents a view of the world of science and of 
practical achievement to its readers, the creative side 
of mankind having it as an exponent. In political 
economy sound doctrine regards destruction of life 
and of property as a world's loss, not as the loss only of 
the person or persons directly affected. The war be- 
tween the States, now that thirty years have elapsed 
since its conclusion, still plays its baleful part in im- 
poverishing the nation. During a part of its continu- 
ance its expense was put at one million of dollars per 
diem. Now it costs nearly one half of that in one 
single item of revenue expenditure. 

The blue and the gray are again united •, tbe evil 
passions awakened by war have sunk to rest ; but the 
financial effects are still felt and will be felt for years 
to come unless they are overwhelmed by the weight of 
new misfortunes which may be brought upon us by 
another war. For, liiie a lightning stroke out of a 
clear sky, an issue is suddenly created between the 
United States and England, which, incredible as it 
would have seemed a week ago, may lead to war. If 
it docs, the conflicts of past generations will sink into 
insignificance compared with the new one, and every 
quarter of the globe will be involved in a struggle 
which will put back the cause of civilization and of 
independent government to an extent which can be 
measurable only by centuries. 

Out of the overgoverued nations have emerged two 
powers whi<^h represent the greatest freedom of gov- 
ernment. These two nations are objects of jealousy 
and dislike to the rulers of almost despotic type which 
are over the older countries. In England, as in the 
United States, there is true representative government. 
The maintenance of the royal family is merely the 
.figurehead of a monarchy and need rank as little 
more than as a harmless extravagance. The real gov- 
ernment is as free and as representative as ours. If 
the two great powers which are representative of the 
highest degree of freedom in governmental affairs 
undertake an internecine war, it means the relegation 
of mankind to a still firmer grasp of despotic or im- 
perial rule. 

England in the past has been very aggressive. She 
has acquired great colonies by methods which her own 
iiistorians and moralists condemn. Recently she seems 
to feel that she has enough, and her methods have 
changed, forthe England of to-day isfar different from 
the England of fifty years ago. Any accessions of ter- 
ritory she may contend for are sought by far more 
moderate methods than of old. 

Some seventy years ago the Monroe doctrine was 
enunciated by the United States. This doctrine, op- 
posing the increase of the territory of any European 
government on the western hemisphere, seems to have 
been justified at the time by the events in Europe. 
To-day, pushed to its utmost development, it would 
make us the guardian of almost all the western hemi- 
sphere. We should logically feel that we are at the 
beck and call of every neighboring South American 
republic to fight its battles against European powers. 
This is a pretty serious burden. It may lead to con- 
gratulatory messages from the countries whose cause 
we espouse, but it will act as a constant menace to our 
peace. 

But the Monroe doctrine never will or can lead us 
into a more fatal consequence than a war with Eng- 
land. Our every interest is so tied up with her that 
whatever our animus may be, the contest would have 
the aspect of a civil war. The similarity of natures, 
the identity of language, the ties of blood relation- 
ship between the two countries, the friendship en- 
gendered by the great amount of intercourse which 
has of late years obtained between the two lands, are 
elements which would give to any contest the nature 
of fraternal strife. The business aspects of the case 
are no less serious. Our vast exports are sold to Eng- 
land and are carried in English ships. She is our great 
customer for cereals and cotton and other products 
in which we act as almost the world's purveyor. If a 
war occurs between us and our best customer, every 
blow we strike at her prosperity is a blow at our own. 

The first week of the war would do incalculable mil- 
lions of damage ; the succeeding weeks would see re- 
publican and representative government made con- 
temptible in the eyes of the world, while lives and 
property would be annihilated in battles of unimagined 
destructiveness. 

The simple message of the President, which message 
seemed to threaten war,' has already had far-reaching 
consequences. The fall in prices of securities and in 
produce represents an enormous aggregate. This 
would tend to liring people to their senses, unless by 
the perversity of human nature the misfortune be 
seized upon as an excuse or a reason for incurring 
others — a species of desperation which may find a pre- 
cedent easily enough in the workings of human nature. 

The finances of the United States, under what seemed 
to be conservative treatment, were progressing satis- 
factorily. Difficulties bad arisen and bad been met by 



the issue of bonds, and new issues were contemplated. 
All this went on smoothly because of the high credit of 
the country. Now, a week has changed it all. The 
further issue of bonds, in proportion as it becomes more 
difiicult, appears more necessary.- The very hopes of 
the Administration are defeated by its own act. The 
Christmas season of 1895 will be long remembered by 
those ruined in the crisis brought about by needless 
precipitancy. Already in the impairment of the value 
of securities and in the injury to the country's credit 
our standing, in a possible war, has been impaired. 



THE NAVAL RESOURCES OF THE TTNITED STATES 
AND THE BRITISH EUPIRE-A COHFABISON. 

Captain A. Mahan, of the United States navy, has 
pointed out in his celebrated work on the influence of 
sea power in history, that a preponderance of naval 
power has been the controlliug element which has ul- 
timately brought victory to the nation that possessed 
it. His conclusions are largely based upon the Euro- 
pean wars of the time of Nelson, and the late civil 
war in America. 

In view of recent startling and ominous develop- 
ments in the diplomatic relations of this country and 
Great Britain, it will be, we think, timely and inter- 
esting to inquire into the present status of the navies 
of the two countries, and also to inquire as to what 
are the battleship-building resources possessed by 
each. It should be noted that in the subjoined tables 
no account is taken of ships that possess a speed of 
less than 7J^ knots per hour, or that are armed with 
obsolete smooth bore guns. Ships that are building, 
but within measurable distance of completion — such, 
for instance, as the Iowa — are included in the follow- 
ing tabulation : 

riRST-CLASS BATTLESHIPS OF THE LINE. 

Average dis- Average Belt Total dis- 

Total number. placem nt. speed. armor, placement. 

United States 4 ships. 10,563 tons. 16-42 knots. 18 In. 48,274 tone. 

Great Britain. 29 " 13,000 " 1747 " 18 " 376,900 " 

SECOND-CLASS BATTLESHIPS. 

United States 3 ships. 5,703 tons. 16-7 knots. 12 in. , 17,110 tone. 
Great Britain. 13 " 9,502 '• 13-63 " Uto24" 114,030 " 

THIRD-CLASS BATTLESHIPS. 

United States 5 ships. 4,401 tons. 11-9 knots. 7 to 12 in. 22.020 tone. 
GreatBritain.il " 7,075 " 13-43 " 8tol2" 77,820 " 

COAST DEFENSE BATTLESHIPS. 

United States— The 6 knot boats ar med with smooth bore gang are reckoned 

as obsolete. 
Great Britain. 13 ships. 4.010 tons. 11 knots. 8 to 12 In. 62,530 tone. 

TOTAL BATTLESHIPS OF ALL CLASSES. 

United States 12 ships, with a total displacement of 81,404 tone. 

Great Britain 65 " " " " "621,880 " 

In estimating the relative strength of the two navies 
from the above table, it must be borne in mind that 
the basis for comparison should be the total displace- 
ment, rather than the total number of ships. Displace- 
ment is the capital which the naval designer has to go 
upon; and if he make a judicious distribution of 
weights, he will always produce the more effective 
fighting machine out of the bigger ship. If a 10,000 
ton and a 15,000 ton ship carry the same armament, 
the larger vessel will carry that armament more 
steadily, more speedily, with greater command, and, 
owing to the wider separation of the individual gun 
stations, with less exposure to disablement of guns and 
crew. Estimated on this basis. Great Britain possesses 
a superiority of fighting power in first-class ships-of- 
the line of 9 to 1. In battleships of all classes the 
superiority is 7% to 1. 

FmST-CIiASS ASMOBED AND PROTECTED CRUISERS. 

(Of 20 knots speed and npward.) 

Average dis- Average Total dis- 

Total number, placement. speed. placement. 

United States. 5 ships 7,700 tons 21 9 knots 38,500 tons 

Great Britain .. . 9 " 9,233 " 21-0 " 83,100 " 

FIRST-CLASS ARVORED AND PROTECTED RIHSERS. 

(Of 19^ knots and under.) 
United States. . none — — — 

Great Britain ... 21 ships 7,581 tone 17-0 knots 159,200 tons 

SECOND AND THIRD CLASS PROTECTED CRUISERS. 

United States . . 14 ships 3,288 tons 18-23 knots 46,028 tons 

Great Britain . . 60 " 3,828 " 19-20 " 229,605 " 

LOOKOUT CRUISERS. 

United States . . 5 ships 1,519 tons 1673 knots 7,593 tons 

Great Britain... 19 " 1,907 " 1700 " 36,840 " 

GUNBOATS. 

United States . . TehipB 1,007 tons 16-00 knots 7,300 tons 

Great Britain... 34 " 841 " 1900 " 88,580 " 

TOTAL CRUISERS OF ALL CLASSES. 

United States 31 ships, with a total displacement of 99,481 tons. 

GreatBritain 143 " " " " "586,725 " 

Estimated, as before, on the basis of displace- 
ment, this table shows a preponderance for Great 
Britain in cruisers of 5J^ to 1. 

Of merchant steamers which are built to meet the 
naval requirements for conversion into cruisers, the 
United States have 4 and Great Britain 26. 

TORPEDO BOAT DESTROYERS BUILT AND BUILDING. 

Number. Displacement. Speed. 

United States 

GreatBritain 62 850 tons. 28 knoto. 

TORPEDO BOATS. 

United States 10 

Great Britain 166 

By displacement, the preponderance in torpedo 
boats is 40 to L 
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Summing up the totals for battleships and cruisers 

combined, we get: 

United states 43 ships, wltb a total displacement of 180,825 tons. 

Great Britain 208 " " " " " 1,158,005 " 

Which shows Great Britain to possess a superiority in 
fighting ships of all descriptions of (>x*b to 1. 

In the event of a war with that country, these are 
the odds against which we should have to contend at 
the outset. 

As against this unpromising opening it will be urged 
that we are a resourceful and energetic people, and 
that we should quickly create a navy. To this it must 
be answered that modern navies are of slow growth — 
they are not created. The modern battleship, costly 
and intricate, puts a heavy discount upon mere re- 
sourcefulness and energy, of which we have abund- 
aijce, and a heavj' premium upon gun, ship, and armor 
building plant, of which, for the magnitude of the 
task in hand, we should find that we possessed an alto- 
gether inadequate supply. With every factory, mill 
and shipyard working at full blast, it would take from 
seven to ten years to cancel that preponderance of 
6iV to 1. 

There is no sentiment in statistics. 

It is certain, moreover, that Great Britain would 
steadily add to her fleets as the war progressed; and 
with her great shipbuilding facilities she could float 
six ships to our one. as the following facts will show : 
In reply to inquiries instituted by the British Admir- 
alty last year to ascertain the extreme warship build- 
ing capacity of the private yards, it was found that, 
if tliese firms were given a free hand as to the details 
of the designs, they could build another navy, equal 
in fighting strength to the whole existing British navj', 
in from two to three years I To this must be added 
the building capacity of the government dockyards 
and shops. The astounding resources revealed by this 
investigation call for no elaboration on our part to 
show that Great Britain could rapidly increase her 
preponderance of naval strength, if challenged to 
do so. 

The fact that European diplomats seem disposed to 
take the British view of the question at issue makes 
it highly probable that, in the event of hostilities, we 
should have to engage this colossal navy, with the 
power of reduplication which lies behind it, unaided. 

Incidentally, in closing, we would remark that the 
ink is scarce dry upon the paper in which our general 
in chief. Nelson Miles, has just told us that the very 
opening of hostilities with a great naval power would 
see every sea-coast city, on the Atlantic and Pacific, 
subject either to the humiliation of an indemnity or 
to the horrors of bombardment. 

In qiaking the foregoing comparison it is assumed 
that the United States would not submit to a conflict 
merely defensive — that her enterprise would soon cause 
the field of naval operation to become conterminous 
with the shore lines of both hemispheres. The esti- 
mate consequently assumes that the total force of both 
fleets would be available. 



The range of action of the modern warship is limited 
by her coal capacity and the distance of her field of 
operations from the nearest coaling station. 

A nation which possesses few of these must provide 
its ships with specially large bunker space, as in the 
case of the cruiser Columbia. Any device which will 
enlarge the fuel euduranceof warsliips will be specially 
valuable to the United States ; and there is nothing in 
sight to-day which would so effectually do this as the 
substitution of oil for coal in marine boilers. 

Speaking of the use of water tube boilers in the navy, 
Mr. Melville recognizes the necessity for a boiler lighter 
than the well known Scotch boiler; and while admit- 
ting that many types of the water tube system have 
proved successful on shore, he is of the opinion that 
"no single type has yet made its appearance which 
can be regarded as an altogether satisfactory substi- 
tute for the Scotch pattern." 

In view of the fact that the two cruisers Powerful 
and Terrible, of 14,000 tons displacement, now building 
for the English navy, are to be furnished with boilers 
of this type, the above statement by so distinguished 
an authority issigniflcant. Mr. Melville evidently con- 
siders that for use in large ships the water tube boiler 
is yet in the experimental stage; and his opinion is 
shared by many naval experts on the other side, who 
strenuously opposed their adoption in these two costly 
ships. 



THE UNITES STATES BUBEATT OF STEAM 
ENOINEEBING. 

Engineer-in- chief Geo. W. Melville, in hisannual re- 
port for 1895, recommends that the sum of $300,000 be 
spent in providing the cruiser Atlanta with new ma- 
chinery and altering her from a single toa twin-screw 
ship. 

According to Brassey's Naval Annual, the Atlanta 
is a steel cruiser of 3,189 tons displacement and 16'83 
knots speed. She carries two 8 inch guns, six 6 inch, 
two 6 pounder quick-flre guns, two 3 pounder quick- 
fire guns, and eight smaller quick-fire guns. 

It seems that, though her present engines are of an 
obsolete type, the hull is "an excellent one, and well 
worth new machinery." With machinery of 5,400 
horse power (her present horse power is 3,511), of the 
same type as that in the newly constructed Marble- 
head, the report states that we should "then possess 
a cruiser equal to any of her class afloat." The new 
machinery would weigh 148 tons less than the old ; it 
would enable the ship to carry more coal ; and it would 
give her 2 knots higher speed, equivalent to between 
18 and 19 knots an hour. 

The same changes are recommended for the Boston, 
a sister ship. The Chicago is at present being re- 
engined. 

In these days of high speed cruisers, the above ad- 
dition of 3 knots to the speed of these boats will prac- 
tically add two new ships to our navy. 

The value of liquid fuel for marine purposes is being 
determined by a series of tests on one of the torpedo 
boats of the Maine. It is recommended that one of 
the gunboats building at Newport News be made use 
of to carry out these experiments on a larger scale. 
Naval, designers the world over have for some time 
past recognized the fact that if the use of liquid fuel 
can be rendered practicable in the navy, it will largely 
increase the radius of action of seagoing ships. To 
the United States the question of the use of petroleum 
fuel is of double importance, both on account of the 
abundance of our supply of this combustible and even 
more on account of our paucity of coaling stations. 



THE JANUABY SET. 

Jupiter is still the only planet conveniently situated 
for observation. He rises now about 7 o'clock in the 
evening, so that by 10 o'clock he is well above the 
roofs and trees. The position of this planet among 
the stars is very interesting just now. On the first of 
January he is quite close to the fourth magnitude 
star S Cancri, and a little south of the Beehive clus- 
ter in Cancer. Not only is a means thus offered by 
which those unacquainted with the stars may, with 
certainty, recognize this curious stellar region, but the 
picturesqueness of the view is increased, and a more 
striking idea of the profundity of space may be form- 
ed when one sees the united light of hundreds of dis- 
tant suns outshone by the reflected rays from a com- 
paratively nearby and insignificant planet. 

Yet, although Jupiter may be called insignificant 
when compared, with a sun, he is anything but insig- 
nificant when studied in his own character of a giant 
planet. It is an impressive thing, to any thoughtful 
person, to look upon a globe 1,300 times as large as the 
earth, and contemplate the bare possibility of its be- 
ing inhabited, either now or at some future time. It 
I were asked, "What is themostinstructive sight that 
the telescope reveals in the heavens?" I should be 
strongly tempted to reply, "The planet Jupiter, with 
his circling moons." There — and it is a spectacle not 
reserved for the possessors of the largest telescopes — 
one perceives the law of gravitation operating visibly 
on an enormous scale ; one sees globes larger than the 
moon tracing out elliptical orbits so swiftly that a 
single evening's observatMn plainly reveals their 
change of place ; one beholds eclipses with their 
mechanism displayed as the finest model could not do 
it; and the play of shadows on the face of another 
planet ; and the movement of clouds ; and the align- 
ment of zones, shading off from a brilliant equator to 
dusky poles ; and the rapid taming of a vast world 
upon Its axis of rotation. 

In reference to this rotation, I may remark that now, 
when the planet is visible the entire night, an excel- 
lent opportunity is presented to see one complete turn 
of Jupiter on his axis. Let the observation begin at 8 
P. M. and end at 6 A. M. Between those hours the ob- 
server will have seen all sides of the giant planet in 
succession, and when he leaves the telescope the face 
of Jupiter will have resumed the appearance it had at 
the time his eye was first applied to the tube. And in 
the meantime he will have beheld many a scene that 
has puzzled the astronomers, for the surface of Jupiter 
is strangely and wonderfully variegated. 

Venus is in Libra near Scorpio, and rises on the 1st 
of the month about 4 o'clock in the morning. At the 
end of January she will be in Sagittarius, rising about 
5:30 A. M. Her reign is passing and will not be re- 
sumed until she reappears in the sunset next autumn. 

Mercury is in Sagittarius at the opening of the month, 
too close to the sun to be observed, but about the 28d, 
when he is in the eastern part of Oaprioorn, he will be 
visible In the evening, more than 18 degrees east of the 
sun. 

Mars is in Ophiuchus, moving toward Sagittarius, 
and on the 1st rises about 6 A. M. 

Saturn remains a few degrees east of a Librae, rising 
on the 1st about 3 A. M. and on the 31st about 1 A. M. 
But there are few who will care to break their rest 
even for the sake of beholding that most singular of 
celestial objects, a planet with rings, especially since, 
in the spring, Saturn will rise early in the evening. 

Uranus is in Libra, not very far east of Saturn, and 
Neptune is in Taurus, well situated, but too faint for 
satisfactory observation, even with a telescope of con- 
siderable power. 

The moon is waning when Janoury opens, although 



but just past the full by a few hours. New moon oc- 
curs late in the afternoon of the 14th ; first quarter on 
the evening of the 32d in Aries ; full on the morning 
of the 30tb in Cancer. 

Perigee occurs an hour before midnight on the 3d. 
and apogee about the same hour of the night on the 
19th. The moon is iu perigee for a second time this 
month on the evening of the 31st. 

The lunar conjunctions with the planets occur as fol- 
lows: Jupiter on the2d justbefore midnight (the planet 
will be less than 3" south of the moon, a pretty sight); 
Saturn on the evening of the 9th, invisible ; Uranus 
on the morning of the 10th ; Venus on-the morning of 
the 11th ; Mars on the morning of- the 12th ; Mercury 
on the morning of the 16th, invisible ; Neptune on the 
morning of the 26th, invisible; Jupiter (second time), 
before sunset on the 29th. 

The wonderful variable star Algol, in Caput Me- 
dusae, is now well situated for observation. It will be 
at a minimum on the 9th, half an hour after mid- 
night. The observer should begin to watch it, using 
either the naked eye or an opera glass, early in the 
evening, noting the gradual diminution of its light as 
compared with the small stars near it. It remains at 
minimum but a few minutes, although t^ree or four 
hours are required for it to regain its full brilliance. 
Another minimum occurs on the 11th, at 9:23 P. M. 

The star Myra, in Cetus, which is as remarkable 
among long-period variables as Algol is among short- 
period ones, is now brightening. It began to be visi- 
ble with a field glass about the middle of December, 
and it will probably increase in brilliance for about 
two months. When brightest, it is sometimes of the 
third magnitude. 

An occultation of the first magnitude star Regulus, 
or a Leonis, by the moon, will occur about ten min- 
utes before 11 o'clock P. M. on the 3d. 

The earth arrives at that point in its orbit which is 
nearest the sun at 1 o'clock on the afternoon of the 1st. 

Garrett P. Sebviss. 



TO BEADEBS AND SUBSCBIBEBS. 

The present number of the Scientific American 
brings to a close the labors of the year, and the next 
issue opens a new volume, a fresh page in the his- 
tory of our work. To our many readers and friends, 
in all parts of the world, we offer hearty thanks for 
their generous support in the past, and we hope to 
merit the continuance thereof by faithful endeavors in 
the future. 

The commencement of the year is the time when 
nearly all subscriptions fall due, and we trust our sub- 
scribers will be prompt in forwarding their remit- 
tances, thus avoiding the loss of numbers by the cross- 
ing off of their names. We earnestly hope they will 
send us, along with their own dues, the additional sub- 
scriptian of some friend or neighbor. 

For this festive season it would be difficult to select 
a more desirable or appropriate gift than a year's sub- 
scription to the Scientific American publications. 
In the office, the shop, the library, the household, the 
Scientific American is always a welcome visitor, at- 
tractive, instructive and useful for every one. 

The terms for the Scientific American remain as 
heretofore — $3 a year, postage paid by us. Scientific 
American Supplement $5 a year. Both papers com- 
bined, $7 a year. Building Edition, $2.50 a year. 
All three publications $9a year. Address Munn & Com- 
pany, publishers, 361 Broadway, New York. 



Cycle Notes. 

Two bicyclists, Theodore and Eddie Kraguess, ar- 
rived in San Francisco a week ago, having ridden on 
their machines all the way from Minneapolis. The 
route they traveled was 2,856 miles long, and they 
rode it in thirty-eight days, an average rate of 
seventy-five miles a day. Some days they rode more 
and some less, and occasionally they rode until nearly 
midnight in order to keep up the average. They did 
not make the trip for money or glory, but for pleasure. 
They had very trying times on the windy prairies, 
the sandy deserts, and the snow-covered mountains, 
and will not try to ride back again. They carried a 
tent, blankets, cooking utensils, and also food on the 
long desert stretches, although in the main they re- 
lied for shelter and food on the farmers. 

It is said the Bavarian Minister of War has author- 
ized the purchase of 9,000 cycles which are to be 
used for the infantry and sharpshooters. 

A proposition has been made recently by bicycle 
riders to several agents and manufacturers of bicycles 
that the manufacturers get together in a convention 
and agree to reduce numerous parts of their different 
machines to standard proportions. 

In some respects the makers have been obliged 
already to agree upon standard sizes or parts, such as 
rims and tires. There is no reason why asimilaragree- 
ment should not be reached regarding the fittings of 
almost every part, so that any repair shop, supplied 
with a reasonable quantity of standard repair parts, 
should be able to put any make of machine in order 
at short notice. — N. Y. Sun. 
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A STEAM OMNIBUS IN LONDON, 1833. 
The accompanying illustration, for which we are in- 
debted to the St. James's Budget, represents the steam 
omnibus Enterprise, built for the London and Pad- 
dlngton Steam Carriage Company in 1833. This horse- 
less carriage, suggestive as it is of many of the recent 
attempts to attain a practical motocycle, was one of 
the various efforts made 
to utilize the steam engine 
in its early days, before the 
development of the rail- 
way system had been 
marked out on compara- 
tively fixed lines. 



the note sounds. It will be observed that the action 
of the piano is absolutely unaffected by the apparatus, 
whose motions bear the same reference to the piano as 
do those of an accomplished performer. This is so far 
true that a piano fitted with this apparatus is abso- 
lutely unaffected as regards its capacity for being 
played by hand. In the sectional view, the music 



THE ELECTBIC SELF- 
PLAYING PIANO. 

We illustrate in the pres- 
ent issue an electric ap- 
pai-atus for attachment to 
any ordinary piano, ena- 
bling it to be played by 
electricity without the in- 
termediation of any per- 
former. The characteris- 
tic features of the appli- 
ance are found in its sim- 
plicity, its capability of 
attachment to any piano 
without injury to the 
same, and its use of stan- 
dard perforated music, 
thus placing at the dispo- 
sal of its possessor a practi- 
cally unlimited and thor- 
oughly up to date musical 
library. 

Directly under the key- 
board is attached the 
music holder, consisting of 
the rolls npon and from 
which the perforated mu- 
sic sheets are fed. Elec- 
tric contacts are provided 
for each note, which con- 
tacts operate through the perforations in the music 
sheet, so that each perforation closes an electric circuit. 
From the electric contact wires run to a series of elec- 
tric magnets placed below and spaced from each other 
exactly as are the keys of the instrument, one magnet 
corresponding to each key. When the current passes 
a magnet attracts its armature, this oocurring of 
course when one of the perforations of the music 
closes the circuit. A small 
sectional drawing shows 
in section the apparatus 
by which the work is done. 
At the bottom of the sec- 
tion is seen the end of a 
long brass drum which 
runs across the bottom of 
the apparatus and which 
is kept in constant rota- 
tion by an electric motor; 
this drum is also shown 
clearly in the perspective 
view. Extending from the 
end of the armature of 
each magnet is a metal 
friction shoe, the lower 
end of which forms a seg- 
ment of a circle and is ar- 
ranged to be brought in 
contact with the brass 
roller. A piece of rawhide 
is stretched over and ce- 
mented to the outside of 
the segment. When the 
armature is depressed, no 
direct effect is produced 
upon the action of the 
piano. All the depression 
of the armature does is to 
bring the r.awhi de-covered 
face of the circular seg- 
ment into contact with the 
rapidly rotating drum. At 
once the friction throws 
ihe arc forward. From 
the upperend of themetal 
shoe a short arm projects 
at right angles, like the 
arm of a bell crank. From 
this a vertical striker arm 
rises and presses against 
the inner end of the key. 
It is evident that as the 
shoe is thrown forward the 
striker rod is forced up- 
ward ; this raises the inner 
end of the key, depressing 
the outer end exactly as a 
performer would do, and 




can be played again. This ordinarily, in the past 
type of automatic instruments, has been effected 
by hand, but this apparatus does that work also 
automatically. When the end of the piece is 
reached, the detent seen at the back of the music is 
caused to release the end of thecarrier, which drops, 
and the rollers immediately begin to revolve with re- 
verse motion, and in less 
than a minute the piece 
of music is rolled back on 
its original roller, ready to 
be put away in its case or 
to be played again. 

The tempo of a piece is 
fixed by shifting a belt 
which works on two cone 
pulleys. In this way the 
speed can be regulated 
with the utmost delicacy, 
the coning of the pulleys 
preventing all sudden 
change of time. The motor 
is seen in the base of the 
piano. It consumes from 
five to ten amperes at a 
pressure of four volts, ten 
amperes being required 
when several notes at once 
are sounded, as in chords. 
The apparatus can be 
put in any piano without 
moving from the house, 
and the motor can be op- 
erated directly from the 
electric house supply or 
from a primary or second- 
ary battery. 

This wonderful piano is 
manufactured and sold by 
the Electric Self-playing 
Piano Company, 333 West 
36th Street, New York. 



A STEAM OMNIBUS IN LONDON, 1833. 

holder can be seen, and one of the electrical contacts 
is shown pressing upon the sheet as it passes over a 
small central contact roller. Within the short width of 
the sheet of music are contained all the electric con- 
tacts, of which only one is shown in the sectional 
view. In operation, the music is wound off of one 
roller and on another. When the roll of music 
is exhausted, it has to be reroUed before the piece 




The London Police. 

The report of the Com- 
missioner of Police of the Metropolis tor 1894 shows 
that the authorized strength at the end of last year 
was 15,316. The number available for service, exclusive 
of those specially employed, whose services were paid 
for, was 13,497. The Metropolitan Police district em- 
braces over 688 square miles. The mean ratable value 
of this area was £37,913,956; but of the enormous 
actual value of the property in charge of the police it 

is impossible to form any 
estimate. The report re- 
fers to the steady decrease 
in the number of felonies. 
While the population ex- 
ceeded 6,000,000, the pro- 
portion of crimes against 
property per 1,000 of the 
population was but 3'106. 
The cases of murder were 
but 13, which is considera- 
bly below the average; and 
of these, 7 were due to in- 
sanity. 

The cases of attempts 
to murder, wounding, 
etc., rose to 243, which 
is unusually high. The 
total number of criminal 
offenses of all kinds re- 
ported to the police was 
20,970— a decrease of 497. 
The apprehensions num- 
bered 14,902. As regards 
police work generally, in- 
cluding crime, the number 
of persons apprehended 
was considerably in excess 
of any previous year, and 
as compared with 1893 
there was an increase of 
3,346. The summary con- 
victions showed an in- 
crease of 1,948, and were 
more numerous than ever 
before. 



ELECTRIC SELF-PLAYING PIANO. 



The Brooklyn Institute 
ITlUBeum. 

The corner stone of the 
great museum building 
of the Brooklyn Institute 
of Arts and Sciences, on 
the Eastern Boulevard, 
Brooklyn, N. Y., facing 
Prospect Park, was laid 
on December 14 by 
the mayor of the city 
with appropriate ceremo- 
nies. 
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BICYCLE FOVEB AIB FUMF. 

The illustration represents a highly efficient appar- 
atus more especially designed to serve the convenience 
of bicycle manufacturers for inflating pneumatic tires, 
and for which a patent has recently been granted to 
Frank N. Stevens, of the Davis & Stevens Manufac- 
turing Company, Seneca Falls, N. Y. The pump is 
double acting and has two oscillating brass cylinders, 
each two by eight and one- half inches and each screw- 
ing at its lower end into a head with trunnions turn- 
ing in bearings on the base, there being in the bottom 
of each head a packing ring which makes a very tight 
joint to prevent leakage. The piston rods, extending 
through the open ends of each cylinder, connect with 




THE STEVENS POWEK "CYCLONE" PUMP. 

crank disks on a driving shaft on which are tight and 
loose pulleys eighteen inches in diameter, the disks hav- 
ing their wrist pins set opposite each other, so that 
the pistons compress the air alternately to insure a 
continuous operation of the pump, which is also adapt- 
ed to be operated by hand power. Each piston is 
formed with a cup of leather or rubber, into which fits 
an expansible disk or spreader with slotted flaring 
sides, in which washers are held by a nut screwing on 
the lower threaded end of the piston rod, so that the 
sides of the cup are made to form a close contact with 
the inner surface of the cylinder. The valve casing at 
the bottom of each tube has an outlet valve communi- 
cating with a tube which is connected near its middle 
with a tank or reservoir in which the compressed air 
is stored, this tank being made of different capacities 
and being provided with pressure gage, safety valve 
and stopcock. The construction of the pump is such 
that any part may be readily repaired in case of wear 

or injury. 

i* < » > >• ' — 

AN ATTTOUATIC BELT SHIFTEB. 
The illustration represents an improvement in belt- 
shifting devices where the operating shaft has a cen- 
tral fixed or drive pulley, a pair of loose pulleys at each 
end, and a straight and a crossed belt, the shifting bar 
being automatically moved by the running machine. 
The improvement has been patented by George A. 
Smith, and is being introduced by Cohoke Wooden- 
ware Manufacturing Company, Cohoke, Va. With 
the ordinary belt shifting devices the throw is fre- 
quently insufficient, and sometimes, when shifting the 
crossed belt from the loose to the fixed pulley, both 
belts will be left upon the loose pulleys, and the im- 
provement provides a shifting mechanism which, when 




acted upon by the first part of the movement of the 
operating rod or bar on the machine, stores up power 
sufficient to cause the shifting bar to move continu- 
ously to the completion of its stroke. The larger view 
shows the improved device applied to a grinding ma- 
chine, where the front end of the shifting bar is pivot- 
ally connected to the inner crank end of a rocker or 
vibrating member, which has on its outer end a corre- 
sponding crank arm adjustably connected by a stout 
coil spring with the operating rod or bar on the frame 
of the machine, stops on the latter bar being engaged 
by the carriage at the end of each reciprocal move- 
ment. Eyes at the ends of the coil spring afford 
means for adjusting the tension of this yielding con- 
nection, by which power is stored up to continue or 
complete the shifting action of the shifting bar, and 
make positive the shifting of the belts. The smaller 
figure shows the position of the belts and the shifting 
bar in full lines, the dotted lines indicating the posi- 
tion to which they are brought by the yielding con- 
nection, such position being attained instantly after 
the carriage and operating shaft is momentarily stop- 
ped, the fast pulley having been freed of either of the 
belts. 

» C I I > ' 

Fire ItallB at Sea. 

One of the most remarkable electrical storms at s^ 
which probably seemed intensified by reason of the 
fact that a cargo of Spanish iron ore passed through 
it, was experienced by 

the British steamship 

Mercedes, which arriv- 
ed at this port recently 
from Bilbao. On the 
Grand Banks of New- 
foundland during the 
nights of December 3 
and 4 the ocean appear- 
ed like a mighty mass 
of flames or' an endless 
stretch of prairie fires. 
Balls of electric fire 
hissed and exploded in 
all directions and dart- 
ed among the vessel's 
masts and rigging. 

The Mercedes' escape 
from going down on 
December 1 seemed lit- 
tle short of a miracle. 
She was struck by a 
south - southwest gale, 
which was accompanied 
by seas rolling fearfully 
high. During the 
height of the storm a 
huge deck derrick, 
weighing many tons, 
was torn loose from its 

fastenings and swept overboard, leaving a hole in the 
vessel's deck through which the water ran into the 
cargo. In its course it carried away the maintop- 
mast, which was also of iron ; part of the fiying 
bridge, the after winch, and part of the deck fittings. 
The decks were flooded with tons of water, the 
ship rolled at an angle of seventy degrees, and the sea 
broke in all directions, filling the cabin and the officers' 
quarters. 

Soon afterward the etorm partially subsided, when 
the electrical fire appeared in all directions. It hung 
in big balls for two nights from the mastsand fore and 
aft stays, and practically turned night into day. As 

the big- fire balls 
came together they 
would burst with a 
loud report upon the 
vessel and disap- 
pear. Under this 
light at night such 
temporary repairs 
were made as were 
deemed necessary to 
reach port. 

Captain Tait of th e 
Mercedes stated that 
the passage was one 
of the most trying 
experiences of his 
life. The rolling and 
lurching of the ves- 
sel in the storm and 
the fury of the gales 
were terrific in the 
vicinity of 25° longi- 
tude. Only the he- 
roic work of the 
officers and crew 
saved the vessel. — 
Phila. Record. 



A BICYCLE ADAPTED TO CABBY TWO PEBSONS. 

To facilitate carrying on the ordinary wheel a pas- 
senger in addition to the one who is propelling the 
machine, and to hold a lady's skirts out of contact 
and entanglement with the wheels, the improvement 
shown in the accompanying illustration has been pat- 
ented by Harry J. Getman, and is being introduced 
by Henry A. Lederle, of Traverse City, Mich. It con- 
sists of an elongated clip frame attachment, shown 
separately in the small view, and composed of two par- 
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LEDEBLE'S BICYCLE ATTACHMENT. 



allel rods joined at the front by a block, and connected 
to the rear upright by a bolt, the front portions of 
the frame resting on the collar of the bicycle frame. 
Securely attached to the front of the clip frame is a 
transversely bent rod extending to one side, on which 
is a seat, while bolted rigidly to the opposite side of the 
clip frame is a skirt or leg support, com posed of a 
framework of metallic rods, over which is secured wire 
gauze or netting. This support extends rearwardly and 
outwardly from the left hand side of the machine, and 
curves downwardly from the clip frame, to conveni- 
ently support the limbs and skirts of the person on the 
forward seat and afford such a balancing of the weight 
as will prevent undue torsional strain of the parts, and 
avoid liability of breaking or bending. 
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SMITH'S AUTOMATIC BELT SHIFTING MECHANISM. 



Aluminum is being 
used in making the 
bodies of cabs. 



Force of the Human Jan's. 

Experiments are reported to have been made by Dr. 
Black, a dentist of Jacksonville, Fla, to determine the 
force exerted by the human jaws in chewing food, and 
also the greatest force which the jaws are capable of 
exerting. By means of a spring instrument provided 
with a registering device he took — according to the ac- 
count given — records of about one hundred and fifty 
bites of different persons, fifty of these being preserved 
as characteristic of the ordinary man, woman, and 
child. The smallest pressure recorded was 30 pounds, 
by a little girl seven years old, with the incisors, but, 
using her molars, the same child exerted a force of 65 
pounds. The highest record was made by a physician 
of thirty-five, the instrument used registering only 270 
pounds, and he simply closed it together without any 
apparent effort, there being also no method of de- 
termining how far above that figure he could have 
gone, and the test was made with the molars. Several 
persons exceeded a forceof 100 pounds with the incisors 
and 200 with the molars. Dr. Black states that the 
physical condition of the persons experimented upon 
seemed to but slightly influence the result, and he is 
of the opinion that the condition of the peridental 
membranes is the controlling factor, rather than mus- 
cular strength ; and further, that in the chewing of 
food much more force is habitually exerted than is 
necessary. 
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The Chiffouiiters of Paris. 

Ragpickers' Town reminded me of some ancient, 
tumbledown fishing village, and certainly it was hard 
to realize that this was positively the city of Paris at 
the end of the nineteenth century. Space, It would 
seem, was at a premium in the Cit6 Dor6, for utensils 
of different kinds ornamented the outside walls, and 
here and there a cradle swung lightly from its rusty 
nail. Many of the houses boasted of but one room, 
in which were, often, neither furniture nor bedding ; 
a bundle of rags did duty for the latter, and in truth 
it was a case of rags, rags, raggedest of rags every- 
where. The ragpickers were seated on their thres- 
holds, or as near the door or apology for a window as 
it was possible to get. Here and there an ancient 
chiflonnifere was patching together old remnants, but 
most of the men were classifying their merchandise 
spread upon the floor. These were the trieurs or 
sorters, whose business lay in dividing the odds and 
ends into their various classes before reselling them to 
the merchants en gros. The white rags had to be 
sorted from the colored, and the silk from the cotton or 
woolen. The woolen ones, I found, were prized the 
most, as they brought in nearly thirty francs the 100 
kilos, while the silk were worth only seven. The 
chiflonnlers collect over 50,000 francs' worth of pick- 
ings in one day (statistics of 1889), and nothing comes 
amiss to them. 

I begged permission of an old chiffonnifere to sketch 
her as she sat at her mending, and then the motley 
crowd, which had all the time followed closely at my 
heels, promptly surrounded me. The elders did not 
appear to view my movements with much favor at 
first, but their scowls were soon turned into broad 
grins by a general distribution of the cigarettes. The 
packet could not go all round, it is true, but it went 
far enough, at least, to make the inhabitants of the 
Cit6 my friends. They were a tough enough looking 
set, on the whole, but most of the older women ap- 
peared to suffer with inflammation of the eyes, and 
many of the children also — a thing easily to be ac- 
counted for by a glance at their grimy hands. Still 
the eye trouble was the only one which affected them 
very much apparently. Though irredeemably dirty, 
the children looked bright, happy, and healthful 
And they had reason to, living as they were in an open 
quarter of low houses, where the sun could stream 
down on them and the air play around them — a sensa- 
tion rarely to be experienced in the narrower Paris 
streets, where the immense height of the apartment 
houses keeps off, for the greater part, these two most 
important health factors. The young girls, too, had 
evidently their share of hardiness, and, with it, a 
sturdy independence of manner, not unbecoming the 
daughters of this liberty-loving race, and there were 
several quite pretty enough to warrant the existence 
of that romantic play of Bourgeois and Emery's, La 
fille du Chiffonnier, which created so much interest on 
the boards of the Ambigu a little while ago. 

When I had made the round of the Citd, I attempted 
one or two sketches, and wherever I stopped, every 
window within sight would immediately become alive 
with heads partially obscured by the flapping rags 
which hung before most of the houses. I caught one 
old chiffonnifere watching me complacently as she ate 
her supper, andcalled upto hertotell me, if she would, 
which was her quarter for collecting. She answered 
proudly, "The Opera," much to my surprise, for that 
part of Paris is five or six miles away. But I learnt 
that this neighborhood and the Chauss6ed'Antin were 
the fat livings of the chiffonniers, and that a placeur 
will sell his right to empty the rubbish boxes of a few 
houses there for as much as 150 francs ; for, although 
a coureur or roving chiffonnier's daily collection is 
seldom worth more than 1 franc 50 cents, that of the 
placeur, or chiffonnier with a regular situation, often 
amounts to seven or eight times that sum, and neces- 
sitates his bringing a hand or even a donkey cart. 

It is chiefly in suburbs such as Malakoff, Ivry, and 
Gennevilliers that the chiffonniers now congregate, 
though formerly they were to be found in Le Petit 
Mazas, Le Passage du Soleil, La Cit6 Maupy, and La 
Cit6 de la Femme en Culotte, which last, though 
nOw destroyed, once brought its eccentric landladj'. 
Mademoiselle Foucault, 18,000 francs per annum. But 
it is the Cit6 Dor6 as the home of the chiffonniers 
Which is of special interest, partly on account of the 
historic records in connection with it in the reports of 
" Commission des Logements insalubres" (1853), on ac- 
count of the many controversies over it, notably in the 
Revue Municipale (1859-60) and because of the personal 
supervision still exercised over it by Monsieur Dor6's 
daughter from her manor overlooking it. This was 
once the Chfiteau of Bellevue, which up till 1848 was 
surrounded by its park of 10,000 square meters. After 
that date. Monsieur Dor6 cut the ground up into little 
lots, and let it out to horticultural-loving Parisians at 
5d. the meter per annum. 

An enterprising chiffonnier not only rented one of 
these, but with the aid of sardine boxes filled with 
clay, bits of old building material and tin, built him- 
self a hut. He was the envied of all the crowd of chif- 
fonnier friends who came to wonder and admire, and 



who were nof long in following suit. They formed 
themselves into an independent republic to the number 
of 400, which by 1860 had increased to between two and 
three thousand. Until the speculators appeared upon 
the scene, the chiffonniers were thus their own land- 
lords, which fact created in them that self-respect and 
independence which is not often found in others of a 
like class. Drink is their besetting sin, and it would 
seem that the fascinations of their special liquors, such 
as camphre, petit noir, fil en q uatre, casse-poitrine, are 
not to be withstood. But though a liberty-loving race, 
these wild men and women of the outskirts are a peace- 
loving one too, and they are seldom in prison; yet from 
the beginning of their history they have been sub- 
jected to every kind of persecution. As early as 1698 
they were forbidden by law to walk the streets before 
daybreak, and it is only since the Republic that the 
chiffonniers have been allowed to ply their trade with- 
out the once necessary adjuncts of government copper 
medal, certificate, basket, crochet (pronged stick\ and 
lantern. — Englishwoman. 
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AN IMFEOVED KEEL. 
The reel shown in the illustrntioii is adapted to facili- 
tatequickly throwing the gearing in oroutof action, or 
retard the revolution of the pulley. It forms the sub 
ject of a patent issued to Thomas J. Halleck, of No. 
506 West Thirty-ninth Street, New York City. From 
the plate fastened to the rod projects a pivot on which 
revolves the metallichubof the pulley on which the line 
is reeled, the pulley having in its front face a recess 
closed by a disk on the forward end of the pivot, and 
the driving gear being located in the recess, On the 




HALLECKS FISHING REEL. 

hub, in the recess, is a pinion engaged by a large gear 
wheel, whose shaft rotates in bearings oh an arm that 
is adjustable on the front face of the disk, there being 
a handle on the outer end of the shaft, and the arm, 
which extends across the outer face of the disk, having 
at its center a larger recess for the outer end of the cen- 
tral pivot. On the opposite end of the arm is a knob 
and catch, the knob being connected with a spring 
disk, and, on lifting the knob, the arm may be pushed 
to move the bearing of the larger gear wheel, so that 
its gear will be out of mesh with the pinion on the pul- 
ley, the spring disk holding the arm in either position, 
as it may be placed. When the larger gear wheel is 
out of mesh with the pinion, the pulley is free to rotate 
loosely, permitting the line to unreel quickly for cast- 
ing purposes, hut such free rotation may be more or 
less checked, as desired, by a spring-pressed pawl, 
which also clicks on the pinion to give an alarm in case 
of a bite, or to prevent accidental un winding. There is 
also a spring brake on the back side of the reel casing, 
to brake the pulley when casting. 



Notable Englneerliis Achievements lu tbe Great 
Lake Region.* 

BY JOHN BIRKINBINE. 

After exhibicing on the screen a map showing the 
proportions of the lakes as compared with Eastern 
States, and reference to the fact that three thousand 
vessels of total capacity of one and a quarter million 
tons float at elevations practically equivalent to the 
height of the statue of William Penn on the city 
hall tower in Philadelphia, the various methods of 
mining pursued in the region of Lake Superior were 
discussed. Starting with the preliminary log cabin, 
the first winch was illustrated, then the shaft, and 
finally the operating mine. Similarly, instances of 
the steam shovel and milling system of mining on the 
Mesabi Range of Minnesota; the deep underground ex- 
ploitations of the hard iron ore mines of Michigan, and 
of the copper mines were referred to. A diagram 
was also presented, showing the great depth to which 
mining operations have been carried on, and the re- 



* Abstracts from a paper read recently before the Engineers' Clab of 
Fhlbidelphia. 



lation of these to ocean level and to that of Lake 
Superior. Views of hoisting and pumping maehinery, 
methods of timbering, a timber squeeze, man. engine, 
ore pockets at the mine, etc., were illustrated and 
referred to, a numberof flash light views taken under 
ground by Prof. Denton, of the University of Minne- 
sota, being part of the display. The docks from 
which ore is shipped, consisting of several hundred 
pockets with adjustable spouts, were described, and 
instances given where 8,500 tons of iron ore were de- 
posited in a boat within forty-five minutes. 

The "whale-backs," the steel canal boats, and other 
forms of vessels in use on the great lakes were dis- 
cussed, and the facilities which they offer as means 
of transporting heavy freight referred to. The ore 
receiving docks on the lower lakes were then de- 
scribed. At these ore is handled from a vessel's hold 
after the buckets are loaded by stevedores, and con- 
veyed several hundred feet back from the water for 
a cent or less per ton. The coal docks, both for 
shipping and receiving coal, and some of the special 
appliances were noticed. 

In the matter of harbor improvements, special at- 
tention was given to the artificial entry to the har- 
bor of Duluth and of the new breakwater at Mar- 
quette. The latter is a series of "beton" blocks, 
each about 100 tons in weight, formed in place, but 
leaving alternate spaces of 10 feet between each 
block, which was subsequently filled In by similar 
blocks, this being done to prevent any local settle- 
ment disturbing more than one 10 foot section. The 
enormous shipment through St. Mary ship canal was 
said to have been 13,000,000 tons in the eight months 
in which navigation was open in 1894, and it will prob- 
ably approximate 17,000,000 tons the present year. 
The statement was also made that the average dis- 
tance the freight was carried by water was over 800 
miles, and the cost slightly less than 1 mill per ton- 
mile. The growth of this canal was demonstrated by 
the fact that although in 1856 a lock 350 feet long, 60 
feet wide and 18 feet deep was considered ample for a 
century, by persons then well versed in local progress, 
in 1880 a new lock, 515 feet long by 80 feet wide and 16 
feet deep, was opened, and the congestion was so great 
in 1894 with this canal that the average detention of 
vessels was over seven hours. A new lock, 800 by 100 
feet and 20 feet deep, is now practically ready for ser- 
vice on the American side, while another lock on the 
Canadian side, 900 by 60 feet, will help relieve the con- 
gestion. These locks are to overcome the difference of 
level between Lake Superior and Lakes Michigan and 
Huron. 

The Chicago drainage canal was then liberally illus- 
trated, and facts concerning the 40,000,000 cubic yards 
of material handled were given. Among these was the 
average cost of rock excavation at 76 cents and dirt 88 
to 28 cents per cubic yard. The material was largely 
handled, after the top lift had been removed, by 
means of cantilevers, cable-ways or swing derricks, 
which met with favor in theorder named — a cantilever 
costing, however, about $28,000, while a cable-way 
cost but about $12,000. Few of the contracting firms 
owned their conveying apparatus, most of the work 
being sublet to conveyor companies. Drills which 
have bored from 90 to 130 feet per day in the limestone 
rock through which the canal is cut could penetrate 
but from 6 to 80 feet in the harder Lake Superior iron 
ores. 

The propeller pump used at Milwaukee to flush the 
river by delivering about 40,000 cubic feet of water per 
minute was illustrated. The improved methods of 
constructing vessels for the lake trafiic and the unique 
way of launching them sideways also received atten- 
tion and illustration. 

The railroad tunnel under the St. Clair River was 
shown in section and the statement made that during 
the season of navigation a greater tonnage passed 
through the St. Clair River than elsewhere in this 
continent. 

The paper closed with a reference to the improve- 
ments at Niagara, and a statement that the engineer- 
ing features of Lake Ontario and the canal between 
Lake Erie and Lake Ontario had necessarily been 
omitted to make the description complete so far as the 
upper lakes were concerned, although it was not 
claimed that all of the remarkable achievements of the 
engineer had been mentioned. 

At the close of Mr. Birkinbine's remarks there was 
some discussion on the temperature of deep mine-s, and 
in answer to a question the statement was made that 
with fair ventilation it need not be uncomfortably 
warm. In some mines water found at a depth of 
about 1,500 feet is quite salt, and at a greater depth 
becomes acrid. Large masses of pure copper are often 
mined, sometimes with pure silver attached to them. 
The Quincy mine was cited as having yielded masses 
that were cut down to pieces weighing 10 tons so as to 
be put into the furnace. 

Sixteen new steamers of the largest class for pas- 
senger and freight business have been contracted for 
by the owners of the principal lines of steamers plying 
between New York and European port& 
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Tlie Detroit Boiler Exploaion. 

Without a doubt the most disastrous boiler explosion 
whicti has occurred in this country, that is, so far as 
loss of life is concerned, was that in the Detroit Jour- 
nal building, on Larned Street, Detroit, Mich., Wednes- 
day, November 6, which reduced the four story build- 
ing to kindling wood and resulted in the death of 
thirty-seven people, while many more were badly in- 
jured. The following account is given in Lord's Maga- 
zine : 

The day force had just gone to work at nine o'clock 
in the morning when the building was seen to swerve 
and shake, the front and back walls fell outward, and 
in a few moments what had once been a handsome 
building was a mass of ruins. 

Cries for help and shrieks from the wounded went 
up from the wreck. The general fire alarm was turned 
in and ambulances and engines hurried to the scene. 

The concussion caused by the explosion was so ter- 
rific as to shake every building within several blocks 
of the Journal office. 

Windows were broken and many persons were in- 
jured bj' falling glass. The Calvert building across 
Shelby Street from the Journal shook like a reed. 
Nearly every window on the Shelby Street side was 
blown in, including two heavy plate windows on the 
second floor. 

The building directly opposite the Journal structure 
on Larned Street, occupied by the Free Press Printing 
Company, had scarcely a whole light of glass left in- 
tact, while the Ai'cade building, adjoining the Free 
Press, had the appearance of having gone through a 
wreck of its own. 

The cause of the explosion at this date yet remains 
a mystery. 

After part of the wreckage had been cleared away 
the rear end of the fatal boiler was found lying near 
the Larned Street wall. The sheet was torn straight 
across, just back of the steam .dome, three-eighths 
inch of iron having parted like cardboard and heavy 
rivets broken as if they were matches. This piece of 
iron was spread out until almost flat, and was hurled 
with such force against the cylinder head of the engine 
that it was crushed and battered as if it were made of 
glass 

The east boiler did not come out, but was carried off 
its foundation and through the solid stone wall into 
the Davis cellar. The force of this blow bent the boiler 
near the steam dome, parted the seams, and bent the 
tubes. The erashingof this boiler through the founda- 
tion caused the collapse of the two buildings. 

The safety valve of the low pressure boiler was found, 
but so badly broken that the inspectors were unable 
to tell whether it was in good condition when the ex- 
plosion occurred or not. 

The steam gage was found so badly damaged that 
no one could tell what pressure was registered at the 
time of the explosion. 

There was not a solid joint left in the building, the 
west wall being driven out several inches and the east 
wall badly cracked and thrown several inches out of 
plumb. In fact, the entire building was moved on Its 
foundation. 

The boilers were in charge of Engineer Thomas M. 
Thompson, who was painfully but not fatally injured. 
His statement concerning the accident was as follows : 
He was in the mailing room when the explosion oc- 
curred, having left the boiler room ten minutes before. 
At the time the west boiler showed 65 pounds pressure 
on the gage and the glass tube indicated two gages 
of water. There was a low fire under the east boiler, 
the gages showing 15 pounds pressure and three gages 
water. 

The boilers were licensed to carry 90 pounds of steam, 
the safety valves being set at 80. The boilers were 
plain tubular, 5 feet in diameter, 14 feet long, with 3 
inch flues, and built by Stephen Pratt in 1884. 

They were connected by a 5 inch main, from which 
ran the main steam pipe to the engine, with 3J^ inch 
branch to the elevator pump. Smaller pipe connec- 
tions conveyed steam to the heaters in the various 
rooms in the building. 

The boilers were fired by oil, the supply being carried 
In two tanks with a joint capacity of 55 barrels. They 
were coupled with a T, from which 2J^ inch pipes con- 
veyed the oil to the burners beneath the boilers. 

Mr. Thomjison states that about two weeks before 
the explosion the blowing out of a manhole gasket 
caused him to place the east boiler in service until re- 
pairs on the west could be made. The west boiler was 
flred up the day before the accident and found all 
right, the engineer noting that the safety valve blew 
at the stated pressure. 

He further said that one of the blow-off valves 
leaked, and Tuesday evening, when he shut down, he 
started the injectors and gave the boilers over three 
gages of water in order to have enough to start with 
in the morning. 

On coming down the morning of the explosion the 
glass showed that about one inch of water had leaked 
out during the night. In this connection the engineer 
states a fact that may be an explanation of the cause 
of the accident. 



There had been such a demand for steam that one 
boiler was not sufficient, and after he had thrown the 
west boiler into service, he flred the second furnace, 
with the intention of coupling them as soon as the 
gage on the east boiler should show 60 pounds of steam. 
As stated before, this boiler only showed 15 pounds 
when he left the room, and had not been coupled. 

There is a possibility that the leaking valve had 
allowed nearly all the water from this boiler to escape 
during the night. 

Mr. Thompson had just entered the mailing room 
when the accident occurred. He was hurled against a 
wall surrounded by clouds of steam. Near him was a 
chute leading down to the press room, down which he 
slid. Here he was found later by the members of the 
fire department and taken out through a window. 

Mr. Thompson says that it has been his custom to 
blow off steam through his glass gages once a week 
in order to be sure they are not clogged. He is posi- 
tive that he tried the water cocks the morning of the 
accident. He further stated that the oil gage showed 
about twenty-five barrels in the tank. 

W. H. Wells, of the firm of Wells, Angell& Boynton, 
attorneys for the Newbury estate, which owned the 
building, says that Engineer Thompson was a 
thoroughly competent engineer and machinist, strictly 
temperate, and an associate member of the Y. M. C.A. 

In October, he entered the classes in algebra and 
mechanical drawing at the night school of the asso- 
ciation, and it is hardly likely that a man who at his 
age has strong character enough to study nights would 
become careless at his work. 

As is usually the case, the engineer comes in for a 
large share of the blame for the casualty, and the 
grand jury have indicted him for manslaughter. 

Tests of the boiler plate which are in progress 
may throw new light upon the case, but should the de- 
cision show that the cause was from low water, it, of 
course, will have to be laid at Engineer Thompson's 
door. 

The public at large fails to realize how little stands 
between safety and danger in a boiler plant. The ap- 
paratus which has furnished heat and power for years 
without an accident is never noted, and the engineer 
is considered as an unskilled laborer to a great extent, 
or one whose duties consist of starting and stopping an 
engine or shoveling coal into a furnace ; but, let an 
accident occur, and all this is changed. The engineer 
always comes in for censure until he is proved not 
guilty, and, as in the present case, is indicted for 
manslaughter. His character and habits are closely 
inquired into, and his ability — the first time that has 
been considered — is investigated. 

In fact, then, and not till then, do the public for a 
moment think that the engineer should have been pos- 
sessed of anything like ability which would carry him 
above the plane of an unskilled laborer. 

It is to be hoped that some developments may come 
out of the investigations which will prove that the re- 
sponsibility for the terrible catastrophe does not rest 
upon Engineer Thompson, and that all judgment will 
be suspended until the thorough investigation which 
is in progress shall have been completed. 



Company's works at the foot of East Twenty-Second 
Street exploded, killing one man and injuring several 
others. 

These sad examples show that steam supply pipes, as 
at present constructed, need improvement, and we trust 
that the subject will be carefully studied by inventors. 



Accident on tbe St. Paul. 

A serious accident took place on the American line 
steamer St. Paul, at her pier in New York, on Decem- 
ber 18, in which nine men lost their lives and several 
others were severely injured. The fatality was caused 
by the fracturing of the main starboard supply pipe 
just as the machinery was being started to test it be- 
fore sailing. No definite statement of the cause of the 
accident will be made until a thorough investigation, 
which the company is now conducting, is completed. 
The explosion occurred about seven in the morning. 
The noise brought the officers and crew to the engine 
room. The steam was at once shut off and the work of 
rescue began. All of the men in the engine room 
were killed and all except two of the fifteen men in 
the boiler room and electrical compartment were 
badly injured. The pipe, which was 15 inches in dia- 
meter, snapped off at the elbow. The steam pressure 
was less than usually carried, being only 130 pounds. 

Similar accidents have occurred on vessels of both 
the English and American navies. Two accidents of 
the same kind have occurred in stationary plants in 
New York Oity within a month. On November 26, 
the elbow in a pipe which supplied steam to the en- 
gine which runs a lighting dynamo in Hammer- 
stein's new music hall, called the Olympia, blew 
out, resulting in the death of two men and the injury 
of several others. The main steam pipe is 10 inches in 
diameter. From this a 6 inch feeder runs to the en- 
gine, and fastened to this 6 inch pipe was the elbow 
which blew out. 

It is suggested that the accident may have been due 
to a too rigid connection, causing the elbow to burst 
by the expansion of steam, or to the presence of cold 
water in the pipe, or to a defect in the elbow, which, 
it is said, appeared to be about one-sixteenth of an 
inch less in thickness in one place than in another. 

On December 19 a. steam pipe leading into the gen- 



To Make Cloth Wuterpi-oot, but not Airproof. 

To the query how can I waterproof a cloth without 
making it airproof at the same time ? the following 
reply is given : 

To make a cloth waterproof, but not airproof, is a 
deujand that is difficult, if not impossible, to comply 
with. Let us simply imagine what is neces.<ary, and 
we have : 1. The spaces between the threads must be 
filled; and 2, The sponge like condition of the textile 
fibers, by the force of which thev absorb both air and 
water, must be neutralized. It is evident that the in- 
lets forwater cannot be closed without at the same 
time affecting in like manner the passage of air. It is 
true that air is finer than water, and the question could 
doubtless be answered, if figuratively speaking, such 
a treatment of the cloth were possible that the doors 
were barred against the entrance of the coarser fluid 
and the finer element were allowed to.squeeze through. 

By studying this Question, we would come to the 
conclusion that such a thing might be possible, if we 
understood how to neutralize the spongy condition of 
the textile fibers referred to without having recourse 
to filling the interstices between the threads. As 
water passes through a cloth essentially because of 
the absorptive capacity of the latter, it would be ne- 
cessary to annihilate this property of the fibers in 
order lo effect the desired purpose. The way to do 
this is plain, and that is to impregnate the threads be- 
fore weaving, but as this cannot be done for a number 
of reasons, the treatment of the ready cloth is the next 
recourse. 

Several formulas for effecting this have recently 
been patented, and in one of them James G. Smith dis- 
solves gutta percha and India rubber in paraffin. The 
latter melts between 122° and 165° Pah , and when 
heated to 212° or 230' Fah., it dissolves 100 per cent of 
its weight of gutta percha or India rubber. Upon 
this fact is based its adaptability for waterproofing 
cloths, but not airproofing them ; 15 parts gutta percha 
or Ind'a rubber are to be dissolved in 100 parts paraffin 
and the solution, at a temperature of 158' Fah., is ap- 
plied direct to the cloth to be impregnated, or what is 
still better, the solution is dissolved either with ben- 
zine or benzol, and the cloth is then drawn cold through 
this diluted solution until thoroughly saturated, any 
excess being removed with a current of air or else in a 
suitablrt manner by steaming. 

Similar to the above method is one of Napoleon 
Lefebvre and Edmond Aron, who propose a fluid 
1,000 parts of which contain 987 benzine or sulphide of 
carbon, 3 parts India rubber, and 10 parts paraffin. 

Frangois Joseph Pescuard and A. P. E. Tardieu 
make a cloth waterproof without at the same time ex- 
cluding air, which is necessary to carry off the perspira- 
tion from the body, by the use of the following fluid : 
55 grammes India rubber, 2 grammes gutta percha, SOO 
grammes benzine, 25 grauimes sulphide of carbon, 10 
grammes essence of turpentine (terrebinthe), 200 
grammes ordinary linseed oil, 70 grammes boiled lin- 
seed oil, and, according to circumstances, a little black 
or white (charcoal or zinc white). 

It is said that the first formula is adapted in every 
respect for the object in view. — Industrial Record. 



New Variable Star or tlie Algol Type. 

Dr. Edward C. Pickering reports in Harvard College 
Observatory Circular No. 3 that the star B. D. -)- 17° 
4367, magn. 9 1, whose approximate position for 1900 
is in R. A. 20h. 331m., Dec. + 17° 56', appears to be a 
variable star of the Algol type. On July 18, 1895, Miss 
Louisa D. Wells found that no trace of this star ap- 
peared on the photograph ( 4359, taken with the 8- 
inoh Draper telescope on September 36, 1891, exposure 
16 m. On 71 other plates taken from June 30, 1890, to 
October 5. 1895, the star appears of its normal bright- 
ness. On December 18, 1895, at lOh, 42m,, Greenwich 
mean time. Prof, Arthur Searle, who had watched this 
star on several nights, found it more than a magni- 
tude fainter than usual. During the next half hour 
it diminished about halt a magnitude more. Mean- 
while, a photo<rraph taken with the 8inch Draper 
telescope, 1 14036, confirmed the diminution in light. 



Gas £iig;Ine Economy. 

It is stated that the electric railroad at Lausanne is 
operated from a power house in which the dynanips 
are driven by two gas engines of 130 horse power ea.ch, 
built by Crossley Brothers, in England, They use a 
gas which is made in producers in the power house. 
The dynamos are run by belt. The working is said to 
be very economical, and the best result obtained has 
been an expenditure of 550 grammes of anthracite coal 
per horse power hour in ordinary service. The engines 
are run on an average 18 to 20 hours per day. A care 



ful calculation has shown that the amount of fuel used 
erator of a stationary engine in the Consolidated Gas Us 1,300 grammes of anthracite per car kilometer. 
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CLOSE OF THE ATLANTA EXPOSITION. 

At the extreme left, in our illustration, is shown the 
New York State building, to the right of which is the 
Fine Arts building, with a frontage of 345 feet, and 
exterior of classical design. Still furthe; to the right is 
the 150 foot high tower, with its chime of large bells, 
which has formed a notahle feature, while at the ex- 
treme right of the picture, partially hidden by the 
foliage, is the United States Government building. 

During the fourteen weeks of its continuance, the 
great Cotton States and International Exposition, 
which closes ofHcially on December 31, has afforded a 
luminous record of the versatile industrial and edu- 
cational advancement of the South during the past 
quarter of a oentu ry, and constitutes a fitting memorial 
of the energy, enterprise and liberality which now 
dominate throughout the entire cotton belt, no less 
than in other sections of the country. 

That it has, in its wide scope, attracted such large 
numbers of exhibitors in all departments of art and 
manufacture, and such crowds of visitors from all sec- 
tions of the country, are but evidences of the general 



Increase of Naval Bnciaeerlng Efflclenc]'. 

Senator Watson C. Squire has introduced a bill (S. 
735) to reorganize and increase the efficiency of the 
personnel of the iiavy, to increase the usefulness and 
numbers of the corps of naval engineers, to induce the 
scientific institutions to provide a naval engineering 
reserve for time of war, to establish a naval engineer- 
ing experimental station and to encourage the study 
of the mechanic arts and sciences, and particularly 
that of naval engineering, in the technological col- 
leges of the country. 

In the course of his remarks he said : 

" I recently visited the flagship Philadelphia, and 
had great satisfaction in examining that splendid 
cruiaer. Going through the vessel below the water 
line, I observed the vast amount of machinery, the 
complicated elements that enter into its construction, 
making the care of a modern vessel of war very im- 
portant as regards the feature of steam engineering. 
One passes through compartment after compart- 
ment, and is almost lost in bewilderment in 
the mazes of the complicated machinery around 



" It is evident, too, that there is great danger of the 
breaking down of those olBcers. They are employed 
In very difficult work. To take care of all this valua- 
ble property requires a high degree of skill, and 
causes an immense strain upon the officers. It is well 
known that our battle ships cost about $4,000,000 
apiece, and they are liable to have something out of 
order all the time. In fact, one of the officers of this 
corps told me that there is usually something out of 
order on a war vessel all the time requiring the atten- 
tion of an expert. Oftentimes those officers have to 
submit to very severe physical strains. They have to 
go down and work in the hold of the ship, where the 
temperature ranges from 150 degrees to 170 degrees 
Fahrenheit, and this causes great physical exhaustion. 
1 believe that the number of engineer officers should be 
increased so as to make provision for these break- 
downs, and to enable a sufficient number of officers 
to be employed on vessels to allow for necessary 
changes in the supervisory watch. This branch of 
the service of the navy should be encouraged and 
dignified and rendered more attractive and popu- 




THE ATLANTA EXPOSITION-VIEW LOOKING NORTH FROM THE PLAZA. 



recognition of the great importance of that new and 
vigorous industrial life which has but recently brought 
portions of the South into competition with New Eng- 
land and Pennsylvania. The work of the Exposition, 
in part educational and in part to promote commercial 
intercourse and enlarged exchanges of commodities, 
has been well done. It was conceived on a broad and 
generous plan, in which expense was not spared, and 
the experiences of previous expositions were wisely 
utilized. The Exposition park comprised a tract of 
189 acres, the ^-round being most picturesquely lo- 
cated within two miles of the center of the city of At- 
lanta. 

During the continuance of the fair the various rail- 
roads centering in Atlanta, well representing the en- 
tire railway systems of the country, made great reduc- 
tions In their rates, with the result that the attend- 
ance was liberal from remote as well as from nearby 
points. This was particularly the case on the days es- 
pecially devoted to different cities, representat ive dele- 
gations from Chicago, Philadelphia, New York, Brook- 
lyn, Boston and many other cities making the days 
set apart for such local commemoration memorable as 
among the most interesting and exciting in the his- 
torv of the fair. 



him. It occurred to me that not enough attention has 
been paid to the personnel of the navy as respects 
steam engineering. Truly the propelling power is the 
soul of the ship. Without it the ship cannot be han- 
dled and is totally useless. This power is under the 
supervision of the engineer officers. Therefore it is 
needful to have a high order of personnel, a larger 
number of officers, and those of great attainments and 
proficiency. 

"We are building in this country vessels that were 
unknown to former times, and we need adepts in the 
art of engineering and marine architecture. There is 
no way to obtain a suitable class of men except by 
preparinc them in the various educational schools. 
Ships can be built, but men cannot be built. When 
war comes, if it should come, unhappily, we will need 
proper men to handle these great engines of war. The 
only way to have such men is to educate them in ad- 
vance. I believe the provisions of the law of 1879 
should be carried out, and that the schools and col- 
leges of the land which apply for professors of steam 
engineering and naval architecture should be accom- 
modated by the detail of officers for such purpose. 
But that is only one of the features which contribute 
to the practical merit of this measure. 



lar to the cadets and those naturally fitted to become 
engineers, and for this and other reasons, that the offi- 
cers should be given positive rank and title, so that a 
mere officer of the deck, perhaps an ensign, cannot 
control a commodore in the Bureau of Engineering, 
unless such officer shall be in command of the ship. 
I think, too, that the manner of selecting cadets and 
filling vacancies in the Engineer Corps should be 
changed so that Senators shall have the appointment 
of such cadets. Something must be done or the per- 
sonnel of the engineering force in the navy will fall 
far below the proper standard. In fact, it may be 
considered relatively below it to-day, as shown by th 
report of the naval committee in 1892. 

" We have in commission in the navy at this time 
forty-two vessels, with nineteen more vessels building, 
making in all sixty-one. It is useless to undertake 
to manage this vast interest without having compe- 
tent men, thoroughly educated and prepared, and a 
sufficient number of them to provide for the necessary 
changes." 

^ < • » ♦ 

Air inch of rain falling upon an area of one square 
mile is equivalent to nearly 17,500,000 gallons, weighing 
1 145,250,000 pounds, or 64,844 tons. 
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TBE CABLB BEFAIB STEAMEB MACKAY-BENKETT. 
The present is peculiarly a scientific age, rife with 
great enterprises which have originated within the 
memory of most people. It is not a great many years 
ago when the completion of the first ocean telegraph 
was celebrated with great pomp and enthusiasm. 
Transoceanic telegraphy is distinctively a modern in- 
stitution ; as such it is neces- 
sarily controlled by modern 
methods. 

One of the great companies, 
the Commercial Cable Com- 
pany, owns and operates 
three complete submarine 
lines between Europe and the 
United States. To keep these 
cables in order this enterpris- 
ing company has a fine 
steamer, the Mackay- Ben- 
nett, which was built espe- 
cially for the purpose by John 
Elder & Company, at Govan- 
on-the-Clyde, at a cost of 

$320,000. She is 360 feet long, - .„ ,;-;v> .iv- 
40 feet beam, and 32 feet ^x - ■.-.- 

deep, and is propelled by twin 
screws driven by independent 

compound engines, each having a high pressure cylinder 
15 inches in diameter and a low pressure cylinder 25 
inches in diameter, the stroke being 3 feet. The com- 
bined horse power of the engines is 1,500. The gross 
tonnage of the vessel is 1,700 and the coal capacity is 
750 tons. Her speed is 12 knots per hour. 

The Mackay-Bennett is provided with three cable- 
holding tanks with a total capacity 
of 885 nautical miles; tank 1 hold- 
ing 60 miles ; 2, 195 miles ; and 3. 
180 miles. The central cores around 
which the cable is coiled are utilized 
as fresh water tanks. The steamer 
is fitted up with all the modern ma- 
chinery for grappling, picking up 
and paying out cable. It is lighted 
throughout by electricity and is 
furnished with electric search 
lights, so that work can be carried 
on during the night. The steering 
is done by steam, and the nece.»sary 
steadiness is secured by bilge keels. 
The vessel is provided with a bow 
rudder, so that it can steam astern. 
The maneuvering qualities are ex- 
cellent. A staunch steam launch is 
provided, which is much used in 
work near the shore. 

On the deck are placed two pow- 
erful engines for heaving in and 
paying out the cable. At the bow 
and stern are placed immense 
sheaves, as shown in our engravings, over which the 
cables pass when delivered or received. The engines 
for handling the cable are geared to drums 6 feet in 
diameter, 2 feet in width, each being mounted on a 
shaft 11 inches in diamt'ter. The cable, which is 
wound several times aroi'id this drum, passes over 
quadrants or 
guides at the 
hatches. If it is 
being taken up, 
it is coiled around 
the core in the 
tank below, as 
shown in the large 
engraving. In this 
case it requires a 
powerful engine 
to bring it up 
from the depths 
of the ocean, but 
where the cable is 
paid out, it simply 
passes over the 
drum, which is 
then detached 
from the engines, 
and the paying 
out is controlled 
by a brake ope- 
rated by the man 
on the platform. 
The cable in its 
passage to the 
bow or stern of 
the steamer goes 
under the sheave 
of the dynamome- 
ter, which indi- 
cates the amount 
of tension on the 
cable. The .strain 
nn the cable usu- 
ally ranges from 
two to three tons. 



On the upper deck at the bow and stern are electrical 
signals, by means of which the engineer in charge of 
the ship's engine and also the engineer in charge of 
the cable handling engines may be notified to stop, 
start, or go ahead or astern, fast or slow, as circum- 
stances may require. Attached to the shaft of the 
drum is an indicator which shows the number of miles 




Fig. 2.-S0LDERING THE SPLICE. 

of cable paid out or taken in. On the deck of the 
steamer are guides which lead to the different tanks. 
The cable may be drawn from either of the three tanks 
by either of the cable handling engines. Upon the 
deck are carried buoys, which are launched and to 
which the cable is secured when it is desired to detach 
the cable from the steamer, and leave it to be subse- 






quently picked up and extended. The cable tanks 
are watertight, and the cable is kept in water, and 
while the laying of a cable is going on, electrical tests 
affe progressing continuously, so that any defect 
may be detected and remedied before the cable 
reaches its final resting place upon the ocean bot- 




Flg. 7.-THE COMKEBCIAL CABLE COHPANT'S BEPAIBING STEAHEB THE iilACKAT-BENNETT. 



tom. The electrical testing room has a very com- 
plete electrical equipment, and the electrician is al- 
ways in attendance to discover and locate any faults. 

To one not familiar with the characteristics of tbs 
electric current, it seems a difficult matter to locate a 
fault in an ocean cable hundreds of miles at sea, but 
a competent electrician can generally locate the fault 
within a few miles. The in- 
sulation of the conductor 
must be maintained in a very 
perfect condition; otherwise 
the cable is rendered useless. 
A puncture in the insulation 
of the diameter of a hair is 
sufficient to interfere with 
the proper working of the 
cable, and to necessitate the 
journey of the repair steamer 
to the point where such an 
apparently insignificant thing 
exists. On reaching the vicin- 
ity of the fault the grapnels 
are thrown out and the cable 
lifted to the steamer, when it 
is taken on board and dis- 
sected and repaired, the de- 
fective section being removed 
and replaced by a perfect piece of cable. The manner 
in which the cable is spliced is illustrated in Fig. 2. 
After the defective portion is cut out, the ends of the 
cable adjoining the splice are unwound, and the cop- 
per conductor at the center is laid bare. The ends of 
the copper conductor are scarfed and lapped, as 
shown ; then the joint is secured by soft solder, after 
which a spiral wrapping of fine 
copper wire is laid over the joint, 
as shown at 3 in Fig. 8, four or five 
fine wires being laid on parallel 
with each other, forming a spiral 
wrapping of considerable pitch. 
Upon the first layer of fine wires 
another layer is placed which is 
wound in the opposite direction, 
thereby causing the wires to cross 
each other. These wires are sol- 
dered smoothly, the interstices be- 
ing completely filled with the 
solder, and while the conductor 
still retains the heat acquired in 
soldering the gutta percha covering 
is worked over the joint, as shown 
at 4 in Fig. 3, the splice having been 
previously coated with a cement to 
insure the perfect adhesion of the 
gutta percha to the metal. The 
appearance of the cable core after 
the completion of this step in the 
process is shown at 5 in Fig. 3. A 
wrapping of gutta percha is now 
placed on the joint, as shown at 6 in Fig. 4, this part 
of the work being done with the greatest of care to 
avoid the slightest possible air space communicating 
with the conductor. The gutta percha covered con- 
ductor is served wi 'h marline (7, Fig. 4), and this is 
wrapped with fine t vine, as shown at 8 in Fig. 4, and 

last of all the wire 
armor is replaced. 
The total length 
of the splice is 
from 40 to 80 feet. 
The operation of 
splicing the armor 
is practically the 
same as that of 
splicing any wire 
cable. The splice 
thus made is 
stronger than the 
cable and its elec- 
trical conductivi- 
ty is also greater 
than that of the 
other parts of 
the cable. The 
Mackay - Bennett 
can lay cable at 
the rate of 6 to 8 
miles per hour. 

It is obvious 
that in laying 
cable it is neces- 
sary to know 
something of the 
character of the 
ocean bottom. It 
is especially desir- 
able to avoid shal- 
low places. The 
steamer is provid- 
ed with the 
James "sentry 
and sounding ma- 
chine,'' which 
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gives notice on board of the approach to shoal waters. 
A device called a '"kite," shown in Fig. 6, is trailed 
behind tlie steamer, as shown in Fig. 5, being at- 
tached to the end of a piano wire wound upon 
the drum of the sounding machine. The kite is 
attached to the wire in such a manner that it dives 
under the stern of the boat to the minimum depth. 




die bar when swung up or down the inclination of the 
handles varies so that in the upper and lower positions 
they are very uncomfortable, the inclination being 
only correct in one position. In the Lovell bar the in- 
clination is always correct — one of the minor ad- 
vantages of this bar applied in the storage of a bicycle 
when it is kept in the hallway of a house or other re- 
stricted space. This especially applies to shipment on 
trains, and when crated they can be shipped with bars 
in place, but dropped, there being no loose and at- 
tached handle bars to be tied on or otherwise dispos- 
ed of. 

The cuts show the bar in detail. Fig. 1 shows the 
handle bar when not in use or when ready for ship- 
ping on the wheel. Fig. 2 shows the mode of adjust- 
ment. Fig. 3 shows the bar inverted to its full height. 
Fig. 4 shows the bar about where it would be used by 
the average rider. Fig. 5 shows it as in use by a fast 
rider or racer. 

As can be seen from Figs. 1 and 2, the handle bar 
fan be adjusted to any position desired, so that the 

rider can have his handle bar adjusted to where it 

=^ suits him best. This adjustment does not in any way 
change the position of the grips, and is the only one of 
its kind on the market which gives any adjustment 
and at the same time leaves the grips in a comfortable 
or natural position. 

The manufacturers are the J. P. Lovell Arms Com- 
pany, Boston, Mass. 





JAMES SENTRY AND SOUNDING MACHINE. 



Should the steamer enter shallow water, the lever 
at the lower end of the kite strikes the bottom and 
releases the front end of the kite so that it trails 
behind the steamer at or near the s^urface and 
offers less resistance at the machine. The dimin- 
ished pull causes a bell to ring on the sounding ma- 
chine and another on the bridge. The sounding 
machine is adjustable for different depths. On the 
deck at suitable places are placed eleclric signaling 
machines, made by Eliott Brothers, of London, for 
communicating with the engineer of the paying-out 
machines and with the ship's engineer. 

The Maekay-Bennett came on from Halifax in Sep- 
tember last to lay cable for reporting the yacht race. 
The shore end of the cable was dropped at Coney 
Island at a point east of the Oriental Hotel. From 
this point it was laid out to the lightship, and an 
extra mile was run out in great coils to enable the ship 
to change her position if necessary. By the use of this I one-half miles, 
cable, reports of the movements 
of the yachts were instantly 
transmitted to New York City, 
so that the progress of the race 
was better known to otiservers 
of the bulletins than to most of 
the actual spectators. Through 
the courtesy of Captain E. G. 
Schenk, Chief Officer W. F. 
Linton, Engineer J. W. Burn, 
and Electrician C. Priest, we 
were enabled to thoroughly in- 
spect everything on board the 
steamer. 



Exploring the Colorado River. 

The San Francisco Call says : 2d Lieut. F. M. Davis, 
4th Cavalry, who accompanied 1st Lieut. C. L. Potter, 
of the Engineers, in his late expedition down the 
Colorado River, is busily engaged on his official report 
of the undertaking. Although the report is primarily 
prepared for official eyes, it will be no ordinary com- 
pilation of technical information and forbidding sta- 
tistics. On the contrary, the report will record one of 
the most thrilling experiences which human beings 
ever survived. Speaking of their adventures, Lieut. 
Davis said recently : " Some time near the 1st of Oc- 
tober Lieut. Potter received orders to proceed to in- 
vestigate the possibilities of the Colorado River for 
navigation purposes, from the mouth of the Virgin 
River to Yuma. The understanding was that he was 
to proceed to the Needles and from there be towed up 
the river, a distance of 250 miles, by Indians." 

The adventures of the party, as described in the 
Call, were very thrilling. As Indian boatmen refused 
to brave the cruel rapids of the treacherous river, two 
old trappers were hired, who, for $5 a day, were willing 
to undertake the risk. They were experienced water- 
men and cool headed. They had bow and stern lines, 
each 300 feet long, and at one point had to send the 
men up on cliffs 100 feet high, from which, by the aid 
of the lines, they would "snub" the boat around the 
ledges of the canyon walls. In one day, within six and 
they shot fifteen dangerous rapids. 



which we might climb and draw the boat. It was 
useless, and to attempt to run that frightfuljplace 
would have been madness. It was at this point that 
Major Powell's men abandoned him. We searched for 
the trail by which they escaped from the orison-like 
inclosure, but in vain. In our explorations I had 
sprained my ankle, and we were compelled to lie over 
a couple of days until I could walk. In the meantime 
Lieut. Potter investigated several branch canyons in 
the hope of finding a means of egre.«s. On the Arizona 
side he followed a canyon for eight miles, to where it 
abruptly ended in a perpendicular wall 4,000 feet high. 




THE LOVELL ADJUSTABLE HAN- 
DLE BAK FOK BICYCLES. 
The subject of adjustable 
handle bars for bicycles has re- 
ceived much attention during 
the past season. We illustrate 
in our present issue a new sys- 
tem of adjustment, which seems 
to possess all the desirable re- 
tjuisites while avoiding the diffi- 
culties which have been encoun- 
tered in other ones put upon the 
market. In the upper part of 
the tube or handle bar stem is 
a double swivel joint, which re- 
ceives the ends of the two handle 
bars, they being secured by bolts 
passing through them. The 
handle bars terminate in lugs, 
which fit within the swivel 
joints and which lugs are 

on their inner periphery provided with teeth. When 
the handle bars are in position, these teeth mesh into 
each other. This makes the movements of the bars 
interdependent. If one bar is raised, the other one 
rises with it, if depressed, the other one is depressed ; 
hence the handles are always on the same level. 
Another feature about the bar is. that the inclination 
of the handles is invariable. In the usual type of han- 




KITE. 



He followed a canyon on the Colorado side fifteen 
miles with a similar result. At last we determined to 
take desperate chances. Taking all our provisions 
and outfit from the boat, we prepared to attempt to 
follow a faint bighorn trail for a few miles. Lieut. 
Potter and the rest of the party went on ahead, while 
I stayed with the boat. The plan was to turn the 
boat loose and let it shoot the rapids empty and un- 
guided. Lieut. Potter and his party would attempt 
to catch it as it went by. I waited half a day, and in 
that time the lieutenant had reached the river three 
miles further on. Then I turned the boat loose, and in 
ten minutes it shot by them like a racehorse. That 
left us but one alternative, to follow the bighorn trail. 
Taking provisions, a blanket each, and our firearms, 
we started on this perilous journey. Sometimes our 
path was 100 feet wide, sometimes for 100 feet we had 
scarcely six inches to cling to. In the latter situation 
our sensations were horrible. Over 1.000 feet below us 
yawned the black chasm ; beneath us the rock was 
treacherous and slippery. It was always level, always 
the same dizzy height from the white, brawling stream 
below. For twenty-two miles we followed this danger- 
ous trail. Then, with feelings of joy, we emerged up- 
on the Hualapais Desert. We were three days in 
crossing this. We had plenty of water and provisions, 
but the men's shoes had given out and they suffered 
greatly from the hot sand and the cacti. On the third 
day we reached the Union Pa- 
cific Railroad and were taken 
up. We then proceeded to the 
Needles and completed the trip 
as originally contemplated with- 
out incident. We found that 
the river could not be navigated 
advantageously by any vessel 
drawing more than two or three 
feet of water without the ex- 
penditure of an immense sum of 
money." 



THE LOVELL ADJUSTABLE HANDLE BAK FOK BICYCLES. 

Before them seemed almost certain destruction, and to 
turn back was impossible. The further they went the 
deeper and blacker became the canyon. Concerning 
rapid No. 26, Lieut. Smith says: 

"Here on both sides towered the steep black walls, 
1,000 feet high. Between these walls for a mile there 
was nothing but angry, hissing foam. We examined 
first one side and then the other for ledges along 



Tbe tinder-running Trolley- 
Patent. 

Judge Townsend, of the 
United States Circuit Court at 
New Haven, Conn., on the 7th 
inst., r.endered a decision in the 
suit of the Thomson-Houston 
Electric Company vs. the Win- 
chester Avenue Railroad Com- 
pany, declaring one of the Van 
Depoele under-running trolley 
patents in suit to be invalid and 
sustaining the other. These pat- 
ents are controlled by the Gen- 
eral Electric Company. 

The patents upon which suit 
was brought are Nos. 495,383 
and 495,443, both bearing date 
of April 11, 1893. The broad 
character of the patent No. 
495,443 is illustrated by the 6th 
claim, which is as follows: 
6. In an electric railway, the 
combination with a suitable track and a supply con- 
ductor suspended above the track of a car provided 
with a swinging arm carrying a contact device in its 
outer extremity and means for imparting upward pres- 
sure to the outer portion of the arm and contact, to 
hold the latter in continuous working relation with the 
under side of the supply conductor, substantially as 
described. 
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RECENTLY PATENTED INVENTIONS. 
Ens^liieerins. 

SteAm Engine.— William F. and Eu- 
gene W. Cleveland, Rounthwaite, Manitoba, Canada. 
This is an engine of simple construction, designed to af- 
ford a higher than usual degree of eflSciency bj reducing 
to a minimum back pressure in the cylinder. It has a 
main and a supplementary exhaust pipe, the ends of the 
pipes being alongside each other, and the upper 
end of the main pipe extending above the upper end 
of the supplementary pipe, and creating suction over the 
latter, removing atmospheric pressure and securing a 
more prompt and perfect exhaust. 

Constructing Sewers, Subways, 

ETC.— Harry P. McDonald, Louisville, Ky. This inventor 
provides an apparatus comprising a pair of telescopic 
shells, the rear one having an annular shoulder press- 
ing against the line of the conduit, the sections being 
independently or simultaneously forced forward or in op- 
posite directions. Means are provided for temporarily 
sheathing and applying a permanent cement lining, pe- 
culiarly arranged plunger or feed devices setting the 
sheathing and compressing the concrete as the sheathing 
and cutter carrying means are forced forward. A carry- 
ing mechanism is provided for removing the loose earth 
and bringing into position the concrete for lining. 

Generating and Applying Vapors. 

— Oreon S. Rhodes, East Stroudsburg, Pa. This improve- 
ment is for the generation of vapors of volatile liquids 
and driving motors thereby, the boiler fluid being prefer- 
ably a fixed oil boiling at a high temperature, giving great 
heat without corresponding pressure, and the vapor being 
generated from a volatile liquid combined with a soluble 
gas, a volatile liquid, or a liquefied gas. The boiler and 
engine form but one machine, both making use of the 
same boiler fluid, the construction being such that the 
fuel is utilized to the greatest advantage and the danger 
from explosion is reduced to a minimum. 



Electrical. 

Antisparkle Commutator Com- 

i*oUND.— John R. Davis, New Iberia, La. To prevent 
sparkling at the commutator of a dynamo, this iuventor 
provides, for application on the commutator, a compound 
containing a fatty substance mixed with a good conductor 
of electricity, the mixture being hardened by chalk. The 
compound is designed to reduce the wear of both the 
commutator and the brushes, while preserving a uniform- 
ly good contact, so as to obtain a steady flow of elec- 
tricity. 



ITlechaiiical. 

Wrench.— Matthew C. Gay and Jo- 
seph Heard, Arcadia, Fla. According to this improve- 
ment a fixed head and hiqged jaw are detachably con- 
nected, so jaws for pipes or for nuts may be interchange- 
ably used, the connection being so effected that the pivot 
portions of the hinged jaw are guided and slip longitu- 
dinally into their seatfi, moving with such seats iu the 
tilting movements of the jaw. In one tool is thus afforded 
a pipe wrench and a nut wrench, the device being also 
simple, inexpensive and durable. 

Tack Machine— Russell Hathaway, 

Elbridge G. PauU, and Cyrus D. Hunt, Fairhaven, Mass. 
This machine has two cams operating two levers carry- 
ing the leader and lazy knives, the came actuatmg the 
leader knife and maintaining the lazy knife up and still 
while the edge of the plate is turning down, the improve- 
ments consisting principally in the form of the lazy cam, 
the form of the gripping cam, and the centering of the 
gripping lever. The machine is designed to be run at a 
high speed with good feeding of the plate, the following 
of its cam by the gripping lever, and diminution of the 
wear of the leader knife. 



Agricultural. 

SiCKLS Bar.— James Smith, Granite 

Canon, Wyoming. This invention provides for a con- 
struction of the cutter or sickle bar to materially lighten 
the draught in mowing grass and harvesting grain, 
the bar being so made that it may be used for trimming 
edges as well as for cutting grass. The bar has a series 
of overlapping disk cutters and means for rotating adja- 
cent cutters in opposite directions and reversing the di- 
rection of rotation, each of the alternate cutters being 
adapted to co-operate with either of the cutters between 
which it is located. 

Planter.— John W. Shore, Angola, 

Ind. This machine is adapted to plant two kinds of seed 
alternately if desired, the seed being delivered to a chute 
to conduct it to the ground, and the planting being uni- 
form as to distances apart and the number of seeds or 
grains delivered at a time. The shoe carrying the chute 
makes the furrow and covers the seed, and also allows 
for the vertical adjustment of the chute, springs holding 
the shoe in yielding contact with the ground. 

Stake for Plants, Flowers or 

Trees.— Theron N. Parker, Quick, Iowa. This is an im- 
provement in devices for tagging plants, trees, etc., by 
florists, nurserymen and others. This stake has a num- 
ber of wire lees whose upper ends oie twisted together, 
one of the lengths of wire extending up above the others 
and being bent at its upper end to encircle the stalk of 
the plant. A sheet metal tag is attached by wire to the 
cop bend. 



mifeicellaneuuM. 

Photo-Mechanical Printing.— Ed- 

ouard G. D. Deville, Ottawa. Canada. To change the 
continuous tones of an original into tones firmed of 
black and white dots by a screen placed in fro it of the 
photographic plate, this inventor has devised a new kind 
of screen, furnished with alt<^rnate opaque and transpa- 
rent squares, disposed like the squares of a chess board. 

Adjusting Beat op Clock Pendu- 
lums.— Fred. F. Richey, Topeka, Kansas. This is a 
leveling attachment for a clock mechanism controlling 
the pendulum and verge to such an extent that it will act 
properly even though the clock should be considerably 
oat of plumb. The device coneiBts of a weighted swlog- 



ing frame of a novel character arranged to carry the 
verge, and is applicable to any form of clock mechanism. 
It is simple, durable, and inexpensive. 

Vacuum Pan.— Alphouse P. Oaiennie, 

La Fourche, La. This invention provides an improved 
separator for use on evaporators to save liquid carried by 
the vapors, and for use in separating oil and grease from 
exhaust steam. The improvement consists principally 
in the placing of one or mdre cone-shaped plates in the 
path of the vapors, within a suitable casing, there being 
a receiving receptacle at the lower edgeof each plate into 
which pass the liquids separated from the vaporsstnking 
the plates, such liquids being returned to the mass boil- 
ing in the evaporator. 

Chocolate BippERS—Cyprien Ctqus- 

set. New York City. Two patents have been granted this 
inventor, one of which is for an appliance for dipping 
stick chocolate and other elongated forms of candy, it 
comprises a frame with cross wires formed into loops 
and transverse brace wires, forming a simple and inex- 
pensive device which may be made to fit odd shapes and 
hold the sticks so that they may be readily dipped into a 
chocolate solution, the device holding a comparatively 
large quantity of candy. In the other dipper, comprising 
a frame with cross wires and series of rings, provision is 
made for securing and dipping a large quantity of creams 
at a time, the creams being so held that practically their 
entire surface is exposed while being dipped. 

Clamp Filing Device.— Edward W. 

Famham, Chicago, 111. (C, B. & Q. R.R.) This is a file 
holder and binder in which the fll s are stacked on a 
tray provided with cord clamping devices, there being 
an independent cover with cord for winding around the 
holder, and one of the ends of the cord being removably 
secured in the clamping devices, which, with the cord, 
furnish a guide to retain the flies in place. The device is 
a very simple and inexpensive one to facilitate compact 
and secure filing, and large orders for it have been 
placed by the railroad offices in Chicago. 

Mattress Holder FOR Beds —Eliza- 
beth Calkins, St. Joseph, Mo. For holding the bedding, 
etc., in place, in folding beds whe n they are turned up, 
this inventor provides a simple and inexpensive con- 
struction, applicable to beds of all kinds and readily ad- 
justable for different thicknesses of bedding. The 
holder is attached to the bed rail, and has jaws which 
engage the upper and lower sides of the bedding. The 
holder consists of two sections, one having a lug en- 
gaged by a pivoted notched locking plate on the other 
section, to hold the sections adjustably locked. 
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heater, illustrated.— Improved woodworking ma- 
chinery, illustrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Magazine of ARCHiTECTrKE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modem Architectural Constrac- 
tion and allied subjects. 

The Fullness. Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN A CO., Publishebs* 

381 Broadway) New York. 
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Marinelron Works. ChtcaKO. CatalOKue free. 

•' 1:. S." metal polish. Inaianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bndfreton, s. J. 

Dynamo castinffs. The E. M. Wks.. Ronceverte. W. Va. 

Handle & Spoke Mchy. Ober Lathe Co.,CbaKrtn Falls.O. 

Screw machines, millinff macnine». ana drill presses. 
The Garvin Mach. Co.. l-aicht and Canal St8.,New York. 

Use theHouirh gecu ity Cash Recorder. Entirely dif- 
ferent from a Cash Retrister. Houirb Cash Recorder Co., 
South Butler, N. Y. 

The best book for electricians and beginners in elec- 
tnclty l8"Kiperimental Science,"' by Geo. M. Hopkins. 
By mail. f4 ; liunn & Co.. publishers, 361 Broadway, N. Y. 

IWaend for new and coiapleie catalofrue ot Scientific 
and other Books for sale by Munn ft Co.. 361 Broadway, 
Sew York. Free on appHnation. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

ICeierciiceK to former articles or answers should 
give date of paper and page or number of question. 

iiiqiiirioH not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply tn all either by letter 
or in this department, each mugt take his turn. 

Kii vn-M wishing to jjurchase any article not advertised 
in our columns will be furnished with address^ of 
houses manufacturing or carrying the same. 

^I>c<'ial \Vi-iii('ii I iiloriiijiiioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Srieiiiiiir Aiii<*ri4-aii Kii |>|>leiiieiil8 referred 
to may be had at the office. Pnce 10 cents each. 

KooUk referred to promptly supplied on receipt of 
price. 

viiiipralnsentfor examination should be distinctly 
marked or labeled. 



(6682) I. J. C. asks for a formula for 

giving a platinum finish on copper. A. The appearance 
of platinum may be given to copper by immersion in a 
baih composed of 1% pints hydrochloric acid, 7K ounces 
arsenic acid, and 1^ ounces acetate of copper. The 
article must be cleaned before immersion, and left in the 
bath till it has the color of platinum, 

(6683) A. W. P. asks how to make lye 
on a small scale. A. Hickory ashes are the best for mak- 
ing common washing soft soap (when it is not desirable 
to use the potash lye), but those from sound beech, maple, 
or almost any kind of hard wood except oak, will answer 
well. A ojmmon barrel set upon an inclined platform 
makes a very good leach, but one made of boards set in a 
trough in V shape is to be preferred, for the strength of 
the ashes is better obtained, and it may be taken to 
pieces when not in use and laid up. First, in the bottom 
of the leach put a few sticks; over them spread a piece of 
carpet or woolen cloth, which is much better than straw; 
put on a few inches of ashes and from 4 to 8 qt. lime; fill 
with aahes, moistened, and tamp down well— tamp the 
firmest in the center. It is difficult to obtain the full 
strength of ashes in a barrel without removing them after 
a day's leaching, and mixing them up and replacing. 
The top should be first thrown off and new ashes added 
to make up the proper quantity. Use boiling water for 
second leaching. This lye should be sufficiently strong 
to float a potato. 

(6684) T. O'B. says : Can you give i»e a 

quick process for making vinegar ? A. In this process. 
dilute alcoholic liquor, to which one thousandth part ot 
honey or extract of malt has been added, is caused to 
trickle down through a mass of beechwood shavings pre- 
viously steeped in vinegar and contained in a vessel called 
a vinegar generator. It may consist of a large oak hogs- 
bead or barrel furnished with a loose lid or cover, a few 
inches below which is fitted a perforated shelf, having a 
number of small holes loosely filled with packthread 
about six inches long, knotted at the upper cud to pre- 
vent their falling through. Several small glass tubes, long 
enough to project slightly above and below the shelf, are 
also fitted in perforations in the shelf to serve as air 
vents. The vessel at the lower part is pierced with eight 
or ten holes equally distributed around the sides at about 
6 inches above the bottom to admit of the entrance 
of air. A small siphon tube, the upper curve of 
which is an inch below the air holes, serves to carry off 
the liquid as fast as it accumulates at the bottom. The 
alcoholic liquid, at a temperature of 75 degrees to 83 de- 
grees Fah., is run in on the shelf and slowly trickles 
down through the holes by means of the packthread, dif- 
fuses itself over the shavings, slowly collects at the bot- 
tom, and runs off by the siphon exit. The air enters by 
thelowerholes, passes freely through the shavings, and 
escapes by the glass tubes. The temperature within the 
apparatus soon rises to about 100 degrees Fah., and re- 
mains stationary at this point, while the action goes on 
favorably. The liquid generally requires to be passed 
three or four times through the cask before its acetifica 
tion is complete. 

(6685) J. B. asks : How much mf»re 
power, if any, would be required to propel a bicycle 
(safety) one mile, having a front sprocket wheel of fj^ 
inches in diameter, 18 teeth, and with a rear sprocket 
wheel of 2J^ inches in diameter, 9 teeth, than one having 
both the front and rear sprocket wheels 5)^ inches in di- 
ameter, with 18 teeth each; large wheels, 38 inches in 
diameter, equal conditions prevailing, excepting as to 
time required ? A. As power is derived from both press- 
ure and velocity, the condition named in the relative 
sizes of the wheels will make no difference in the actual 
power required to drive the bicycle. The large wheel 
sprocket must run faster, ami with it the feet must make 
more treads with lighter pressure for a given distance, 
than in the ordinary form as first named. The only value 
of the last named combination Is on steep, rising grades. 



TO INVENTORS. 

An experience of nearly flfty years, and the preparation 
of more than one Hundred thousand applications for pa- 
tents at home and abroad, enable us to understand t be 
laws and practice on both continents, and to possess un- 
equaled facilities for procui-iug patents every wbeie. A 
synopsis of the patent laws of the United States and all 
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4 IN II EACH KBAItINn THAT OATB. 

[9ee noteat end of lidtabout copies of these patents.) 



Air bralie, T. J. Hoean 551,440 

Air compressor, iiydraulic. A. Ealtboff 551,549 

Antirattler and thill support, combined, D. F. 

Taylor 551,699 

Ax die machine, P. Maher 551,392 

Axle box for railway or like vehicles, Ladds & 

Selby 551,4)3 

Axle, car, S. L. Denney 551,746 

Axle lutiricator. car, A. Brauer 551.360 

Ban holder, (j. F. Johnsor 551,639 

Ballot box, resisterinB, W. F. (iaul 551,72(> 

Band cutter and feeder, N. Cornish 551.432 

Band cutter and feeder. F. F. Landis 551,501 

Barbing apparatus, .\] Biermann 551,573 

Batteries, renovatinn storage. J. Trowbridge 551,563 

Battery. See Stamp battery. 

Bedstead, foldinc, M. E. Van Osdel 551.566 

Belt and pocketboofe, combined, R. Michael 551,553 

Belt replacer, D. Brion, Jr ,551,486 

Beltshifter. F. N. Connet 551,365 

Bicycle, W. C. Dunn ,'^51,667 

Bicycle, W. J. Pine 551.401 

Bicycle crank and pedal shield, R. Wicol.Jr 551.507 

Bicycle lamp bracket, J. E. Bean o51.5''0 

Bicycle saddle, W. Run'lquist .551.478 

Billet Iron, H. H. Baker, Jr 551.4S4 

Binder, temporary. A. Neilson 551,397 

Block. See Building block. Pulley block. 

Boat, F. H. Church 551.3U1 

Ro'ler. See Steam boiler. 

Boiler, A. 8. KrotJ 551 5f9 

Boiler, L. Saunders 551.6.=-2 

Boiler are box, E. Indieton SSl.'^S 

Boilers, dry pan for steam, E. D. Meier 551,681 

Boilers, hand pole plate for steam, Myrick & 

Does 551,596 

Boilers, pipes, etc., block coverinK for steam, G. 

Dickson 6EI.3r9 

Bolt cutter, J. .S. Murphy 551,6«1 

Bolt dongin^ device, automatic, E. Stockwell . , . 551. r97 

Bottle drip cup, J. M.Howard 551..'j47 

Bottle, muclla«e, E. G. Bouton 551,524 

Bottle, non-reflllable, H.J. Breeze 6,51,676 

Bottle stopper. W. B. Stevens 551,413 

Bottle stopper. L. E. Wheeler 661,424 

Box. See Ballot box. 

Bracket. See Btcyde lamp bracket. 

Brake. See Air brake. Waeon brake. Car 

Brake staff handle, W. C. &J. T. Van Dillen 551.418 

Brick or n\e cuttinfir machine, Penfield & Wallace 561,690 

Brush, foot, J. Mellor 651,552 

Buckle, slide. Smith & Buchanan 561,605 

Buckle, suspender, J. F. MoBoy 561.596 

Buffer, adjustable. J. E. Baker 551.748 

Building block, artificial, H. R. Enoch 661,688 

Burner. See Gas burner. Stove burner. 

Button, link, B. B. Aiguier 661.668 

Cabli^ hanger. S. S. Leonard 561.504 

Cable tension. automatic,W. F. Brothers 5*11.744 

Cable track, suspension, w. J. Brewer 551,525 

Calcium carbide producing, W. C. c'larke 551,461 

Calculating machine for weights and values. Tea- 
mans & Abbott .' 561,520 

Calendar, T. H.Hovenden 651.638 

Calipers, micrometer, P. E.Lake 651,691 

Car brake and fender, combined, J. C. Waller 561,700 

Car coupling, J. H. Sencer 661,693 

Car coupling, A. Silbermann 56L4T9 

Car coupling, H. G. Wesemann 551.517 

Car door, H. C. Hatcher 651,439 

Car door fastening, G. E. lie Witt 651,363 

Car fender, J. Grant 551,585 

Car fender, J. A. Wolfram 651,702 

Car fender, G. H . Zane 561,521 

Car fender, street, W. J.Hinphy 551,380 

Car propelled by gas motor engines. H. P. Holt... 651,6,^7 

Car signal, E. Nelson 551..W8 

Car, Bleeping, P. Anderson 661,705 

Car, streetrailway, W. R. Dodson 551,621 

Cars, transmissi<iii of electricity to moving, T. 

Nesom 551.734 

Carbon dioxide, process of and apparatus for 

making, J. H. C. Behnke 5.=1.4f.'i 

Card punching machine. J. A. Groebll 551,541 

Card setting machine, S. & E. Beaumont 561.( r 

rarpet stretcher. J. W. Snell. Jr 561,411 

C.lrrlage wheel, J. E. Warner 651,516 

Carrier. See Hay carrier. 

Cartridge, blasting, P. A. Oliv er 551,600 

Cash register, G. W. Grove 551,6,31 

Cash register and indicator, P. Yoe 651,663 

Cash registers, irregular number indicating 

device for, L. F. Brous 551,666 

Catalogues, lock rod for card. D. E. Hunter 651,7301 

Cement kiln, F. M. Lande 651,390 

Centrifugal apparatus, E.G. N.Salenlus 551,511 

Chairspider attachment, G. A. & B. G. Watklna.. 561,701 

Check, conductor's excess. E. M. Tacy ^1,417 

Chuck, lathe, L. E. Wbiton 551,425.561,426 

Chum, N. Packard 661.568 

Churn, M. N. Ward 661,422 

Churn, centrifugal. R. E. Evenden 561,668 

Clamp. See Universal clamp. 

Cleaner. See Dish cleaner. Knife cleaner. 

Chppers, hair, G. H. Coates 561,617 

Clipping machines, lubricating attachment for 

animal, J. W. Chandler 5.51,720i 

Clock, calendar, A. E. McColIum. 661,556 

Clock, electric programme, F. Fritl, „. ....... 551.372 

Closet bow I. H. Gill 661,684 

Clutch, variable speed power. W. W. Beaumont.. 651,571 

coal, means for discharging. M. J. Paul 651.509 

Cock, blow-off, D. B. Donnelly 651,370 

Cock for vessels, sea, P. T. Perkins 651,473 

Cock rod supporter, stop, W. Holt 551.729 

Cops, apparatus for pressing and packing, S. W. 

Wardwell, Jr 651,482 

Corset fastening. E Roderstein 551,559 

Corsets, lacing cord fastener or detainer f or, M. 

R. Barker 551.366 

Cotton press, P. A. Savile 651.452 

Counter fixture. Walker & Baum 651,459 

Coupling. See Car coupling. Pipe coupling. 

Crab trap, D. H. Hibberr, 651,468 

Crane, hoisting and traveling cable. W. F. 

Brothers 651.613 

Crane with gravity anchor, cable, W. P. Brothers 651,614 
Crusher. See Ore crusher. 

■Cultivator. C. K. Bool 551,574 

Current protector, strong, A. L. Joynes 651,388 

Curtain stretcher frame, G. A.Ward 551,423 

Cutter. See Band en tter. Bolt cutter. 

Decorticating machine, Buist & Schmidt 661,526 

Dental furnace, vapor, B. Rein 551,650 

Detonator, B.O. Wood 661,519 

Die, F. P. Davidson 861.529 

Dike, portable, J. W. King 561,Ij41 

Dis h cleaner, H. D. Haggard 5ol,377 

Disinfecting device, automatic, Taussig & Sheri- 
dan 651,664 

Display hook. W.J. Pitkin 661.736 

Dolls, etc.. composition for hands and feet for. 

6. Dotbrlcb 661.530 

Door check. T. Barnes 651,8fc9 

Dough mixing and kneading machine, J. R. 

Phelps 651,447 

Dowel setting machine, H. C. Ooman 561,531 

Drill. See Percussion drill. 

Drying apron and drum cviinder for same, H. W. 

Church 551,460 

Electric light, D. Misell .55U94 

Electric lighter. Rider & Henckeir. 651,461 

Electric lock, P & J. A. Meyer 661,682 

Blectric machine, dynamo, Blackburn & 

Buchanan S61.712 

Electric meter, T. Duncan .' 6(1,436 
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Electric motor, P. E.Herdman 651.633 

Electric motor, Wifibtman & Urban 551,567 

Electric motors. controlliDg. U. Mason 551,470 

Electric motors, means for operating and repulat- 

i Off speed of, R. Eiekemeyer 551,371 

Electrical circuits, system for re^ulatinE effective 

tension of. H. O. W. J. Breul 551,743 

Lilevator. J. T. Co wley 551,620 

Elevator, T. W. Ueermans 551,545 

Elevator mechanism, L. Christiansen 551,488 

End (rate fastener, A. Schlapbach 551,653 

Engine. See Gas engine. Steam engine. Stone 
outtine eneine. 

Engine. F. R. Cornwall 551,366 

Engine steering gear, traction, F. F. Landis 551,493 

Envelope fastener, W. Barnard 551,709 

Evaporator. H. A. Merriam 551,73'-i 

Kxcelslor machine, J, A. Gray 551,672 

Eyelets, manufacture of, A. Mathison 551,593 

t'arm gate, J. Sweet 551,415 

Fastening device for boxes, card caaes, etc., C. H. 

Reed 551,477 

Feed water regulator, automatic. J. E. Cbafer 551,719 

Fence post, metallic, Ellis & Helfenberger 551,583 

Fender. See Car fender. 

Filter, water, 1. T. Hopper 551,381 

Firearm, box magazine, T. G. Bennett 551,572 

Firearm, box magazine, W. Mason 551,592 

Firearm, magazine. W. Mason 551.393 

Fireplace heater for radiator systems, C. M. Rob- 
inson 551,651 

Fireplace, portable, W. E. Pitch 551.539 

Fisbbook, R. H.Crane 551,581, 551,582 

Fishing reel, H. W. Martin 651,550 

Pishing reel, G. H. Newell 551.645 

I<'lushing cistern, J. & W. J. Sherman 551,514 

Fork. See liifting fork. 

Frame. See Curtain stretcher .frame. Picture 
frame. 

Fru it gatherer, Coulson & Reus 551,580 

Furnace. See Dental furnace. Ore smelting fur- 
nace. Oxidizing furnace. 

Furnace, B. Powell 551,476 

Furnace grate, S. Mann 551,605 

Furnaces, protecting shield for heating, smelt- 
ing, or other, A. ITounger 551,704 

Gage. See Track gage. 

Gas burner, self-generating, H. F. Smith 551,656 

Gas condenser, W. L. Church 551,721 

Gas engine, P. W. Coen 551,579 

Gas generator, Henderson & Stapp 551,546 

Gas, method of and apparatus for scrubbing, F. 

L. Slocum 551.695 

Gas washer and scrubber, F. L. Slocum 551,694 

Gate, gee Farm gate. Railway crossing gate. 

Gate, C. H. Brnnk 551,487 

Gate. S. B. Sutton 551,739 

Generator. See Gas generator. Steam gene- 
rator. 

Gloves, etc., receptacle for, A. B. G. Schmidt 551,692 

Grain separator. centrifugal, F. F. Landis. 

551,492. 551,494 to 651,499 

Grate. Are. J. C. Birkhead 551,711 

Grinding mili,C. R. Hudson 551,382 

Gufrd lock, P. W. Mix 551,685 

Halter, H. L. & C.M.Green 551,376 

Hame book. S. H. Windley 551,661 

Hand rake, J. Murphy 55L507 

Harness, L. T. Grubbs 651,37f> 

Harrow, corn, A. Downing 551,435 

Harrow, spadine. W. P. Morgan 561.395 

Harvester and shocker, com, W. Milbratb 551,446 

Harvester, corn. C. H. Hall 65L727 

Hay carrier, J. G. & J . A. Piron 551,474 

Heat regulator, W. W. Wilcox 551.427 

Heater. See Fireplace heater. 

Heater, L. S. Daniels 561,528 

Hoiatingand conveying apparatus, T. 8. Miller... 551.606 

HoDR, composition metal, C. B. Greene 651,673 

Hook. See Display hook. Fish hook. Hame 
hook. 

Hop tearing apparatus, G. L. Jaeger 551,677 

Horseshoe, cushioned, H. H. Gibbs 551670 

Horseshoe, nailless. H. D. Shaiffer 551,407 

Hub, vehicle. H. L. Stuart 551.414 

Ice carrying device. W. Schildhauer 551,512 

Indicator. See Station indicator. 

Irrigation, means for. E. Ne wsom 551,646 

Jack. See Siitching jack. 

Jacquard apparatus, R. C. Richardson 551,510 

Kiln. See Cement kiln. 

Kitchen cabinet, W. Swenson . • 551.606 

Kneading machine, dough, D. W. Bromley 551,714 

Knife cleaner, H. A. H.Gubl „ 551.438 

Knitting machine narrowing apparatus, F. H. 

Granz 551,629 

Labding plants, etc., appliance for, F. R. & C.J. 

Chapmar. 551,678 

Ladder or other supporting device, step. H. 

Liefer 551.445 

r^amp, forced draught, R. Hitchcock — 551.723 

Lamp holder, magnetic electric, M. H. Collom ... 551,364 

Lamp, incandescent electric, C. A. Beal 551,357 

Latch. W. O. Hogaboom 551,490 

Lead by electrolysis, apparatus for manufactur- 
ing white, Browne & Chaplin 551,361 

Lens grinder, Bucbbop & Schnackenberg 551,717 

i/fling fork, B. A Cozens ; 551,438 

Light. See Electric light. 

Liquid dispensing apparatus, W. M. Fowler, 

&1,540. 551,541 
Lock. See Electric lock. Guard lock. 

Lock. J. A. Ham pel 551.632 

Lock, F. \V. Mix.. 551,684 

Loom pile wire, G. Segschneider 551.654 

Loom shuttle, A. Isherwood 551,383 

Loom shuttle tension device, W. A. Grant 551.628 

Lubricator. See Axle lubricator. 

Lubricator, H. R. Andrews 551,522 

Mail bag stand, A. 8. Hill 551,379 

Mat. T. C. McPh erson 561.644 

Match machinery, B. T. Steber 651,562 

Matrix for guiding pieces when being punched, 

C. G. Larson 551.503 

Matrix making and typesetting machine. Lee & 

Lebrun 551,469 

Metal rods, machine for treating. J. Doughty 551.532 

Meter. See Electric meter. 

Mill. See Grinding mill. Windmill. 

Millstone dressing machine, B. P. Strickler 551,663 

Mining drills and reamers, dust arrester for, R. 

H.Elliott 651,464,551.465 

Mining machine, E. S.McKinlay — 551,508 

Mole and rat trap, combined, G. W. Stephens 551.412 

Mop head and wringer, combined, H. J. Gleason.. 551,625 

Mop wringer, W. G. Archer 551,355 

Motor. See Electrtc motor. 

Motors and regulation of currents In same, mech- 
anism for admission of currents to, F. E, 

Herdmah 551.635 

Motors, mechanism for admission and regulation 

of currents to, F. E, Herdman ; 551,634 

Musi cal instruments, bride e for strin ged, A. 

Renner, J r 551,450 

Nozzle, faucet. F. Kelser 551,731 

Nozzle, hydraulic, P.M. Bookwalter 551,575 

Nozzle, ram jet, W. P. Cunningham 651.527 

Nozzle, spraying, P.Gray 651,630 

Nut lock. L. O. Smith 551,737 

Ore crusher. A. H. Schierholz 551,560 

Ore smelting furnace, H. P. Holland 551,441 

Overshoe fastener. W. S. Richardson 551,406 

Oxidizing furnace, J. E. Greenawalt 551,725 

Paper bags, manufacturing, D. Appel 551,611 

Paper feeding machine. E. Dummer 551.724 

Paper folding machine, J. W. Skillen 551,561 

Paper sheets, machine for feeding and register- 
ing. E. Dummer 561,747 

Paper twine, machine for making, G. l^ Brownell 551,615 

Pencil sharpener, A. Prader 551,402 

Percussion drill, A. B. W. Meissner 651,694 

Pictureframe, C. F. Herbert 561,676 

Pillow sham bolder, P. L. Smith 551,657 

Pipe coupling. L. Mullenboff 661,733 

Pipe wrench. C. P. Payne 551,689 

Pipe wrencb, chain, J. H. Newell 551,399 

Pipes, machine for cutting out lead joints in, J. 

H. McConnell 551,557 

Planter and fertilizer distributer, H. M. Smith.... 551,464 

Plate bending machine, W. Spalckhaver 551,455 

Pliers, Edmunds & Cooper 551,748 

Pneumatic dispatch tube system, A. W. Pearsall. 551.602 
Pneumatic dispatch tube systems, valve for, A. 

B. Camobell 551,616 

Pneumatic dispatch tube systems, valve for, A. 

W. Pearsall 661,601 

pocket, garment, J. M. Appel baum... 551,429 

Post. See Metallic post. 

Potato hiller, B.C. Schwlngel , 551,613 

Powder and shot charger, W. N. Beardsley 561.710 

Power, apparatus for obtaining motive, Fellows 

& Whitbam 551.669 

Precious metals, electrolytic process of obtaining. 

Pelatan & Clerlcl 561,648 

Press. See ('otton press. 

Printing machines, shtet gage for, 8. Whitlock. . . 551,607 

Printing plate holder, E. D. Tucker 561,457 

Propeller wheel, E.J. Parker 651.647 

Pulley block. H. Orrock 551,735 

Pump, steam vacuum, B. I. Nichols 551,400 

Purse and card case, combined lady's, P. F. Brail- 
lard 551.359 

Pyroxylin compound. J. Hi. Stevens 551,456 

Radiator, J. B. Fox 551.4S9 

Railway crossing gate. F. A.Curtis 5t>1.722 

Railway, electric, R. M. Hunter 651.587 

Railway motor shield, electric, Baker & McLaln.. 551,664 



Railway rail and connection, J. Neafle 551,688 

Railway rail, compound, Charles & King 551,362 

Railway system, closed conduit, P. C. Esmond 551,535 

Railway system, closed conduit electric, F. C. 

Esmccd .551.634,651,636 

Railway tie, metallic. O. R. Saint 551.691 

Railway tracks, construction of, W. Raymond 551,649 

Railways, closed coudult system for electric, F. 

C.Esmond 551,537 

Rake. See Hand rake. 

Reel. See Pishing reel. 

Register. See Cash register. 

Regulator. See Feed water regulator. Heat 

regulator. 
Rethrasber and elevator for tailings, F. P. Lan- 
dis 561,500 

Ribbon holder, W. Straw 551.738 

Rubber articles, process of and machine for mak- 
ing hollow soft, H. G. Wolcott 551,741 

Ruling device, multiple, B. H. Toquet 551,659 

Safe door, H. C. Stockwell 551.696 

Salt shaicer. H, F. Gray 551,374 

Sash holder, W. L. Bellinger 551.430 

Sash holder, W. E. Dowling 551,666 

Saw, E. Vlewegh 551,458 

Saw filing machine, J. C. Ballew 551,708 

Saw, folding log, A. R. Shaw 551.409 

Sawmill appliance, Hinkley & Fitzgerald 551,636 

Sawteeth, implement for dressing sides of, H. C. 

Burnett 551,718 

Scaffold, extension, A. Doolittle 651,434 

Scissors for splicing purposes. J. A. Myers 551,555 

Screen operating mechanism, window, F. S. 

Leary 551,643 

Separator. See Grain separator. 

Sewer or water closet plunger, P. F. O'Conner 551,698 

Sewing machine table G. L. Gray 551,671 

Signal. See Car signal. 

Signal, T.E. Ward 551,660 

Skate ankle brace. J. C Lee 56L444 

Sleigh runner attachment, W. H. MiUspaugh 651.564 

Soap, making, b. J. T. Digby 551,723 

Soldering macbiue. M. Jensen 551,491 

Spinning machine yarn separator, A. D. Chandler 551,431 

Stair rod, A. W. Findlay 551.437 

Stamp battery. C. Raleigh 551,448. 661,449 

Stamp bolder and Ink pad, combined, J. H. Kleine 561,642 

Station Indicate. ('. B. Larrahee 551.502 

Steam boiler, A. S. Krotz 551,590 

Hteam boiler, C. W. Wagner 551,419 

Steam engine, E. A. Sperry 551,480 

Steam generator, water tube, B. D.Meier 551,680 

Stitching jack, A. R. Knadler 551,389 

Stone cutting engine, W. B. Murray 551,687 

Stop motion mechanism, self-registering, H. P. 

Straw 561.698 

Stopper. See Bottle stopper. 

Store service apparatus, J. T. Cowley 551,618. 551,619 

Store service apparatus, J. H. Goodfellow.. 551,626, 551,627 
Store service apparatus, adjustable curve for, 

Gayton & Cowley 551,624 

Stove burner, gas, I. Brooke 551,715 

Stove, heating. L Brooke 551.716 

Stove, heating, F. Kaempen, Jr 551,640 

Stove, laundry, W. I. Gong 551,373 

Stove, oil. Gallagher & Adler 561,466 

Stoves, ranges, etc. . grate for. C. P. White 551,618 

Sugar for confectionery, preparing, E. Sbaw 551,655 

Switch working mechanism, R. W. Farrell 551,638 

Tablet, manifolding autographic, W. Assheton 

551,706, 551,707 
Tank. See Water tank. 
Telephone exchange system, automatic, W. P. 

Lounsbury 551,391 

Telephone receiver holder, F. W. Martland 551,651 

Telephone transmitter, T. Grlsslnger 551,674 

Teletyper, C. Spiro 551.615 

Thrashing machine, P. B. Good.... 551,542 

Thrashing machine separator attachment, C. B. 

Macgard 551,679 

Tire, bicycle, O'Neill & Haile 551,471 

Tire, bicycle, A. B. Shaw 561,408 

Tire for bicycles, pneumatic, F. Douglas 651,633 

Tire tightener, W. s. Hale 651,676 

Tire, vehicle, C. J. Wagener 551,481 

Tool holder. C.L. Alexander 551,610 

Track gage, Donovan & Beban 551,622 

Tramway for hoisting and dumping apparatus, 

Bruce & Marcus 551.746 

Transplanter. J. Walter 551,421 

Trap. See Crab trap. Mole and rat trap. 

Trolley wagon, G. H. Hulett 551,586 

Trousers stretcher, A. Taeschner, Jr 561.658 

Truck, J. K. Proctor 651.403 

Truck frame plate, car, B. Bagsbawe 561.523 

TrucK, railway car R. F. Minor 661683 

Type-containing channel, Johnson & Low 551,386 

Type holder, Johnson & Low 551.387 

Typesetting apparatus, Johnson & Low 551,384, 551,385 

Typewriting machine. W. P. (^uentell . 651,404 

Typewriting machines, cushion for keys for, 

Graham & Savell 651,543 

Undergarment, H. L. Shaver 551,604 

Universal clamp. A. O. Benecke 551,358 

Valve, engineer's brake. G. W. Hayden 651,378 

Valve, float, J. W. Chamberlain 651,577 

Valve, flushing, E. L. Powell 551.475 

Valve STstem, air brake, H. Tabor 551,416 

Vehicle body, M. Woodhull 551,703 

Vehicles, traction mechanism for self propelling, 

C.W. Parks 551,472 

Velocipede, ice, F J. Korff 551,442 

Velocipede, marine, G. P. Cremer 551,367 

Velocipede, rail wav, J. Donovan 551,623 

Ventilator, C. Seewald 551.603 

Ventilator, L. Silberman 551,453 

Vessels, stern frame and rudder for, J. R. Oldbam 551,599 

Veterinary mouth speculum, H. F. Condon 551,462 

Vise or cramp for h(Ading bits or other parts of 

harness while beinc cl eaned, G. Wilson 551,483 

Wagon brake, D. a. Wiliiams 551,608 

Wagon, coal. J. E. Walsh 551,420 

Wagon seat attachment, Uncapher & Deplanty... 551,740 

Water tank, antifreezing, H. F. Wlnkelmann 551,662 

Wheel. See Carriage wheel. Propeller wheel. 

Wheel, C.H. Wilmerding 551,609 

Wheel rim. vehicle, G. E. Blake 551,713 

Windmill, P. P. Shepard 551.410 

Window bead fastener, A. P. Read 551,405 

Wire stretcher, H. A. King 651,678 

Wool, extracting fat from. P. C. Mcllhlney 551,396 

Wrapping machine, newspaper, L. C. Crowell 551,463 

Wrench. See Pipe wrench. 

Wrencb, O. H. Hanson 551,467 

Wringer. See Mop wringer. 
Writings or drawings, apparatus for making re- 
productions of, J. Wilson 551,428 



DESIGNS. 

Bicyclesadaie, O. D. CuttinK 24,988 

Box. wooden, W. C. Bates 24,991 

BrasheB, etc., back for, P. O. DLcklnson 24,981, 24,982 

Carpet, C. Casseneuve 24.993 

Dish, covered, A. A. Lanternier 24,984 

Egg cup, W.8. Farrington 24,983 

FJag, F.V,. Bliss 24,992 

Game board, W. B. Smedley 24,987 

Kite, F. Blauss 24,989 

Picture frame, C. B. Barker 24,986 

Statuette, L,. Homberger 24,985 

Steamers, casing tor face, C. A. Butler 24.990 



TRADE MARKS. 

Antiseptic for Internal and external use, P. von 

Heyden Nachfolger 27,482 

Cakes, crackers,and the like, Crosler-Stauffer Com- 
pany 27,477 

Coal, derivatives of. Gas Light and Coke Company 27,480 

Flannels, B. W. Titus' Sons 27,486 

Flour, wheat, Charles Tledemann Milling Company 27,478 

Gin. S. Streit & Company 27,476 

Leather, tanned. Prank Tanning Company 27,487 

Medical remedies, certain named, L. W. Pigott 27,484 

Medicines forgout, sciatica, rheumatism, and kin- 
dred diseases, Rheumatox ('ompany 27,483 

Packing for steam joints, gaskets] and the like. 

sheet. C. L. Ireson 27.488 

Papers, fine writing, Hampshire Paper Company.. 27,476 
Plows and cultivators. Heilman Plow Company... 27,491 
Preparations fer blemishes and diseases of tbe 
skin and scalp, and nasal, throat and lung 

troubles, M. Tolquet 27.481 

Roofing felt. Mica Roofing Company 27,489 

Soap, A. W. Stadler 27.479 

Starchers, shirt, collar, and cuff. Weldon &Stites. 27.485 
Wringers and mangles, American Wringer Com- 
pany 27,490 

A prhi r<>(l roDv of tbe specification and drawing of 
any patent in the foregoing list, or any patrait in print 
issued since 1868, will be furnished from this office foi 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

Ciiiindiii II Dnif*niH may now be obtained by tne in ■ 
ventors for any of the inventions named In tbe fore- 
going list, provided they areslmple, ata cost of $40 each. 
If complicated the cost will be a little more, ft'or full 
instructions address Munn & t'o., 361 Broadway, New 
Vork. Other foreign patents may also be obtained. 
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OKDINAUY KATES. 



Inside Pase. encli Insertion 
ilncif Pnffe. encii iimertion - 



- - 75 cencii n line 
. . . #1.00 n line 



Zy For some classes of Advertisements^ Special and 
Higher rates are required. 

The above are charges per agate line — a'ooiit eight 
words per line, 'i'his notice shows the width of the line, 
and Is set In agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OfiBce as earlv as Thursday 
raomine to appear in the foiiowing week's Issue. 
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OODOTPIEHL WORKERS 

without steam power can save 
time and money by Using our 

FootaniHaQilPoweiMliierjj 

SEND FOR CATALOGUES— 

A — Wood-working Machinery. 
B— Lathes, etc. 

SENECA FALLS MFG. COHFAKT, 

695 Water St, Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table showini.' the number of patents 
granted for the various subjects upon which petitions 
have been flledfrom the beginning down to December 
31. I8W. Contained in ScikntipiC American Sup- 
pj.EMKNT, No. 100'^. Price 10 cents. To be had at 
this o£Bce and from all newsdealers. 



.POWERS FOOT! SHAPERS. PLANERS. DRILLS. 
|_ MTup c MACHINL SHOP OUTFITS. TOOLS 
^H#^ I ri^ 9. 'and SUPPLIES. CATALOGUE FRLL 
SEBASTIAN LATHE CO. 120 CULVERTST. CINCINNATI. 0. 



S cientific gook Catalogue 



RECENTLY PTBl 



«HEI). 



Our New Catalogue containing over 100 pages. Includ- 
ing works on more than fifty dlHerent subjects. Will 
be mailed free to any address on application. 
lHUNN iSc CO.. PuWisheri; Scientific American, 

3(>1 Hi'nniltvny. Ne\Y- Yiiik. 




VANDUZEN»;iV"PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Alwayi in Order, never Clogs nor 
freezes. Every Pump Gnaranteed. 

— lO SIZES. 

200 to 12000 Gallons per Hour. 
Cost $'7 to $75 each. Address 

THE E. W. VANDUZEN CO., 

to 108 E. Second St., Cincinnati, 0. 



THE MODERN ICE TACHT. — BY 

Geo. W. Polk. A new and viiluiible paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn lo scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Scpplement, No. 6*24. Price 10 
cents. To be had at this office and of all newsdealers. 




DO YOUE OWN 
PRINTING 

,95. PRESS ror 

cards, circulars, &c 
Press for printing 
a small paper, $40. 



Save money! Make 
money printing for 
others! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc., to factory. 
KELSiJY & CO. 
Merlden, Conn. 



The Curtis Balanced Steam Trap 



Combines more Superior 
Features than any other 

Trap in the market. 

t^~ Send for circular S. G. 
giving particulars. 

D'ESTE & SEELEY CO. 

ti9-33 Haverhill St., 
BOSTON. 




STARRETT'S -^ 

IMPROVED SPEED INDICATOR. 

Graduations show every revo- 
lution, and with two rows of 
CZQ figures, read both right an die ft 
^^ as the shaft may run. Auxil- 
iary split cap is made tii slip over the 
pointed spindle to use on a center or 
pointed shaft. 

(^^ Illustrated Catalogue Free. 

ml Q Qtarrptt Pn Manufacturer of Fine Tools , 
Li 0. OldlidU lU,; p. O. Box 13, ATHOL, MASS ! 




LITTLE 




WELLS BROS. & CO., 



GIANT BOLT CUTTERS 

and NUT TAPPERS. 

Complete with Tap Chuck, 
Taps, Dies, and Collets. Cut- 
ting 9 sizes, from }^ to 1 inch. 
Has improved clutch on spin- 
dle for running die off after 
thread is cut, making quick 
return. 

Q^~ Send for fully illustrated 
catalogue. 
P. O. Box B, Greenfield, Mass. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of tbe Scien- 
tific Amekicak on the question of the speed of ice 
boats, demorsiratiiiK how and why it is that these craft 
sail faster ilian the wind which propels them. Illustrated 
with 10 exphinatory diagriiras. t:ontained In scientific 
Ameuican Sl'I'PI>ement. No. *^14. Price lO cents. 
To be had at this office and from all newsdealers. 




OITOFMII! 



At a recent test by the Sol vay Process Co. of Syracuse, 
N. y., of eleven difierent pipe coverings, 

OUR COVERING 

giive by tar the best results, showing a saving in a 
year of over 1158 on 6(3 feet of 8 in. pipe at lOOIbs. pressure. 
New York Fire Proof Covering Co., 121 Liberty St., N.Y. 



inPAQ DEVEKOPEI). Absolute secrecy. Send 

I U t n O for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 25 years 
In business, (.iii-daiii & rtoii. 9S John St., New York. 



n^OH"-'. " ,<: f: CATER CAPACITY US/NC LESS 
nlltP, ,|,l|f 4^v ' POIVER THAN Any OrHeRO/ffASTH 






Ar ) ' 1 ^/^^ucMACHINpDv 



Il--,IVERVCESM,7;,^^ 

,.^__ - -£ 'o GATES IRON WORKS «"T 

"■i^.aniiajtyi-,, 550 ELSTONAVE.CHICAGO. 




Architecture, 

Arthititiural andMechanical Draw- 
ing, Electricity, Steam Engineering 
(Stationars Marine, Locomotive). Plumbing, Heating, Civil 
Engineering, Coal and Metal Mining, English Branehea, 

TAUGHT BY MAIL. 

Twenty-seven Courses of Study. Send for free cir- 

cnlar. State subject you wish to study. 

The International Correspondence Behooltt 

6CBANT0N, PA. 



ARMSTRONG S * PIPE ^THREADING 

— AND- 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters, stocks and Jhes 
unirersaHu acknowledged to be 
THE BEST. SWSend for catalog. 
AriiiHtrong Mfe. Co.. 

Bi'ideepoi't, Conn. 




AUTOMOBILE CARRIAGES: THE 

Paris-Bordeaux-Paris Race of.— Brief account of the 
performiince of the vehicles that obtained the prizes in 
the competition Instituted by the Petit Journal, With 
9 illustrations. Contamed In Scientific American 
Supplement, No. 1 023. Price 10 cents. To be had at 
this office and from all newsdealers. 




BUY 
TELEPHONES 

Thnt !ii-«» a-itoil— not 'chfai* ihinsit." The difler- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and Instruments are HOT 11 (.(MM). 
WESTERN TELEPHONE CONSTRUCTION CO, 
140 Monadnock Block, Cbicago. 
Largest Manufacturers of Telephones in the United States 



HELLO, CENTRAL! 

Do you use telephones 't If so, we can give 
you just what youwant. Our specialty is Blake 
Transmitters. There is a '*beet " in everything, 
and ours are tbe best. We supply complete 
telephones or all or any of tbe parts to construct 
a telephone. Write for illustrated catalogue. 
PHXENIX INTERIOR TELEPHONE CO., 

131 Liberty St., New Vork, 



Mason-MaiwellTelfiiiliODeMfg.Co. 

Makers of Local and Long Distance 

Telephones, Switch=Boards, etc. 

Send S6.00 for a sample of our House Telephone 

^ with battery, receiver and transmitter complete. 

guaranteed to work perfectly on lines up to 500ft 

Factory and Offices, RICHMOND, VA. 



Pnr C I currency or stamps, we will 
rur y I send by mall, postage paid. 





capacity % oz. You will be delighted 
with it. Send for our catalog of special- 
ties. Penberthy Injector Co., iu py 
116 Seventh J^t,^ Detroit, Mich. Grease Cup 

AKTESIAN WELLS— BY PROF. E. 

G. Smith. A paper od artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained In Scientific American Stip- 
iM.KMENT. No. 943, Price 10 cents. To be had at this 
officeand from all newsdealers. 




EMPIRE 

• BOILER CLEANER • 

-■ COMPOUND 

We Don't OITer GratuitieN. but our 

Circular will give you the information 

that will enable youtoSnve Time. 

Tiniible and Money. Tried,ap- 

proved, and being used by the Larqent 

Railways a/nd Factories in the East 

Kemble Bldg.,19 Whitehall St., N.V. 



ICE-BO AT8-THEIR CONSTRUCTION 

and Management. With workine drawings, details, and 
directi.ns In full. Four engravings, siliowing mode of 
construction. Views of the two fastest ice-sailing boiits 
used on the Hudson river in winter. By H. A. Horstail 
W.H. contained in SriENTlFic amekican Sitppj.e- 
MENT, 1. The same number Klsii contains the rules iiiid 
regulations forthe formation ot ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



$26.50. An 8 Light 16 C,P. 110 Volt Dynamo 




Mot B toy. but a hlgb ^rade, 

substantial machine, whicli 

we guarantee to do all we 

claim for It. We place this 

machine on the market at 

above low price in order to 

Introduce our Dynamos and 

Motors of larger sizes. 

V^~Send for circular No. 26. 

ROTH BROS. & CO., 

30 to 34 Market 8t , 

ChiCBKO, 111., U.S.A. 



pIRE BnlGK PURPOSES. 



Send for Prices arul Catalogue. 



IIROOIvI.YN FIRE BKICK WORK? 
S8 Van Dyke Street. URdOKI.YN, N. Y. 




WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

VV. K. VA MUVIOL I. t;0.. 

217 E. Main Street, Louisville, Ky. 



HYPNOTISM 



My original method 12. lOO pp. pam- 
phlet 10c. One on Personal Magnet- 
ism 10c. Dr. Anderson, S A 7, Masonic Temple, Cbicago. 



Original LAWTON SimplexPrinter 

1 00 copies juEt like original from ""^ 

any written or type-written 
letter, postal card, music, 
drawings, etc. No Stencil. 
Different colors atoneim- [ 
pression. Indispensable If 
you wantcopies. Saves its 
cost in one day. Absolute- 
ly clean. No washing. Thousands 
In use. Get the genuine Lawton. Imitations are use- 
less. Four sizes, *3 to ?10. B^~ AGENTS WANTED. 
LAWTON & CO., 32 Veaej St., WEW YOKK, N. Y. 
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ILLUSTRATIONS. 



A 

Acetylene ^as exhibit 360 

Advertisement. sUippinK 392 

American Surety building 329 

America, yacht 18r> 

Andree, M 20 

Aquanum niter 24j 

Atlanta exposition ..53, 273, 305, 337 

344, 360, 369, 393, 408 

Axle, car, divided 325 



n 

Ball nozzle 17, 218 

Balloon with rudder 20 

Banjo or guitar, new 5a 

Bar, handle, bicycle, Lovell's 410 

Bar. prying, lumber 212 

Battleship Iowa 296 

Battleships Nos. Sandti 376 

Bed. adjustable 132 

Bell, blast furnace 292 i 

Bell foundry, a 145 

Belt shifter. Smith's 405 

Bicycle attachment^ Getman'8. . 405 

Bicycle braiie 132, 388 | 

Bicycle case 68 ' 

Bicycle chains, substitute* 4 : 

Bicycle, land and water 164 I 

Bicycle, magnetic 219 i 

Bicycle path, new 120 ; 

Bicycle racing at Springfield 262 

Bicycles, car hooks for 347 

Bicycles, testing 100 i 

Bicycle tire mflater 24 

Birds, gigantic , '20^1 

Birds, pargx'a rs-^ 59 

BirruiD'^nam, AJa 361 

"'' . .-De, port of 25 

Blacksmith and bis forge 379 

Blast furnace bell 292 

Boat, foot motor 388 

Boats, tent canvas 152 

Boilercovering 228 

Boiler leveling device 181 

Boiler, sectional 148 

Bookholder. Taylor's 85 

Hoot or shoe holder 373 

Boston subway 129 

Brake, bicycle 388 

Brake, carriage 36 

Brake, vehicle, Davis' 390 

Brass casting 165 

Bridge, Brooklyn, station 241 

Hridge, atree 347 

Brig, steam. New York ?92 

Brontornts. the 208 

Brooklyn, cruiser. '*!33 

Brux. catastrophe of 1.S9 

Buildlnti, American Surety 329 

Buildings, Atlanta Exp 393 

Buoy, life, propeller — 52 

Buttonhole moistener 310 



Cabinet, china 

Oaisson sinking, hydraulic 

Camera, panoramic 

Cameras, manufacture ... ... 

Canal, coastwise, Atlantic 

Canal, ship. North Sea 41, 

Cannon, eighteenth century 

Cannon, rawhide 

Car axle, divided 

Car coupling, Griffith's 

Car hooks for bicycles 

Car jack 

Car protector 

Carriage, horseless, of 1827 

Carriages, automobile 

Cars, life guard for 

Car subway. Boston 

Cars, unloading 

Car ventilator 

Car window sash 

(;ask storing rack 

Chair. inviiUd. folding 

Che-Foo 



Drawbridge, Casseuil 9 

Dredge, steam 41 

Drill, electric 24 

Drills, improved 324 



E 

Eclipse of the moon 395 

Electrobat, the 315 

Elevator attachment 21, 360 

Elevators, stop for 181 

Engine, compound, 500 h. p 121 

Engine, pumping, improved. 161. 166 

Engine, traction 394 

Engines, reversing, new 101 

Envelope, reinforced 374 

Ericsson, monument to 372 

Exposition, Atlanta- .53, 273, 305, 337 
344, 360, 869, 393, 408 



F 

Fairhaven railway 281 

Fasteners, adjustable..., 170 

Ferneries, hanging . 331 

Filter, water, the Carter 245 

Fire escape, Leber... 358 

Fish exhibit, Atlanta ai4 

Flowers, perfuming 85 

Flying machine. Pilcher 2*9 

Fountain at Geneva 11 

Fruit jar clamp 4 

Fulton, war steamer 393 

Furnace, Alice 385 

Furnace, blast 21 

Furnaces, Ensley -■■ 363 

Furniture, antique 260 



G 

Galton, Douglas 250 

Garment measuring device 85 

Gas, natural. Kansas 321 

Gateway, hammered iron 183 

Girders, defective 323 

Glue and sizing, manufacture.. . 117 

Gold saving apparatus 181 

Guard, life, for cars 36 

Gymnasium, school room 345 

Gyrograt>h, the 248 



H 



Harp, improved 

I Hat blocks, manufacture 

' Heron, the 

Hinge, detachable 

Home trainer 

Horseback riding, art of 

Hoae tower. Painter's 

I Hub attaching device 

I Huxley, T.H. 

Hydrogen sulphide, experiment. 



Church bell founpry 

Cigarette packer. Noriega's. 

<Jlamp. fruit jar 

Ctocts, chinesie 

Clocks, magnetic 

Clothes rack, Bode's 

Coal ciir dumper 

Coal mines, Henryelien 

Coal mine, Sumter 

Coalmining, Pennsylvania... 193. 

Coal vein, a great 

Coffee drier. Improved 

Condenser, steam 

Coke ovens, rla'"t mine 

Combs, horn, maoufacture 

Conduit system, electric 

Copenhagen, port of 

Cornell crew in England 

Counter, Bristol ,. 

Coupling, car, Griffith s 

Coupling, t b 1 II 

Crane, quarry, new 

Crimping tool , 

Cruiser Brooklyn , 

Cuba, insurrection in 8, 

Currents, thermo-electnc 

Curtain bracket 

Cutter, paper 

Cutting off machine 



D 

Dam of Peryar. .. 104 

Davis. E.lward C. F 134 

Defender, yacht 137, 187, 200 

Derrick, portable ... - 196 

Desk, English, antique 260 

Dock, side .aunch 56 

Door and window shield, car. ... 4 

Dormouse, flying 75 

Drag, motor 377 

Dragon fly, giant 292 



Incubator, electric 389 

Indicator stop motion 341 

Iowa, battleship ^96 

Iron industries, Birmingham ... 361 
Ironwork, hammered 177, 183 



J 

Jack, railway car 341 

Joint, pipe. Sexton's 245 

K 

Key retaining device . 358 

L. 

Lac industry 309 

Lantern, astronomical 4 

Lawn mower, improved 100 

Lawn mower, new 372 

Letter copier, automatic 308 

Lilirary. Boston 289 

Life presei-ver, De Ropp 213 

Lightning arrester 357 

Limbs, artificial 05 

Locomotive, electric 81 

Locomotives for steam supply... 1 

Locomotive speeding truck 179 

Lubricator, improved ... 132 

Lumber measure 20 



M 

Mantels, slate 149 

Mehcerta ringens 9? 

Microscope for opaque objects. . 228 

Mill, grinding, large 68 

M onument to Ericsson 'Si2 

Moon, eclipse of ;W5 

Morley. Edward W 147 

Morti ser, chain saw 35.3, 356 

Mortising machine 232 

Motmot, Br.izilian 235 

Motocycle race .293, 315, 357 

Motor drag 377 

Motor, wind. Improved 148 

Mouldings sawing 276 

Mt. Hamier 57 

-Viower, lawn, improved 100 

Mower, lawn, new 372 

Music leaf turner 324 



N 

Navigation, aerial 53 

Navigation, high speed 52 

New York, steam brig 392 

North Pole by balloon 20 

Nozale, ball 17,218 



O 

Omnibus, steam, 1833 404 

Ore mine, Isbkooda 362 

Ores, treatment of 148 

P 

Paper cutter 212 

rasteur 225 

Perambulator. Morton's 196 

Peryar, dam of 104 

Photographic apparatus 33 

Photography of retina 106 

Photography, submarine ... 85 

Piano, self playing 404 

Pipe closer, Meyer's 100 

Pipe connection 151 

Pipe cutter, a 341 

Pipe joint. Sexton's 245 

Pipe, steam, covering 228 

Pistol, re peating 69 

Plow, subsoil 132 

Port of Bizerte 25 

Potato, mammoth 199 

Power, horse, Beebe's...*. 197 

Press, printing, 'Long Run" 248 

Printing, photographic 97 

Propeller, boat, electric ..181 

Prying bar for lumber. 212 

Pump, bicycle, Stevens' 405 



It 

Rack, cask storing 276 

Railroad, Fairhaven ^r^l 

Rail tie, Oliver'.* ; ..- 324 

Railway accident. French 340 

TI"il'(jp(iy_ —-.l-'-y^ " ..-. . .. , "^ '" 

ttailway, ei_v;i,.ti,, ia(.av;i..«>,, . 

Railway, elevating, Otis 209, i.xo 

Railway, pole, a 389 

Railway, pyr'amldal 171 

Railway street sprinkler 394 

Railway, Transslberian 28.^ 

Reel, Ashing, Halleck's 406 

Retina, photography of 106 

Riley, C. V 198 

Royal William, steamer 392 



S 

Sash weights, manufacture of. . . 

Savannah, steamer 

Saw, Bdlund's ... 

Scan pin device 

Screw, Archimedean, toy 

Seat, agricultural machine 

Shaft alignment 

Ship canal. North Sea 41, 

Shutter fastener. Holman's 

Signal, train, electric 

Signal transmitter, electric 

Silk growing In India 

sleigh, bob 

Sokol. torpedo boat destroyer... 

Springs, wagon 

Stamp battery, steel frame 

Stamps, printing, rubber 

Steatn condenser 

StfMmer BayState 

Steamer, cable, Mackay-Bennett, 



Steamer North Land 

Steamer St. Paul 

Steamers, ocean , old 

Steam supply from locomotives. 

Steel, weeding 

Stone boat, improved 

Stop for elevators 

Stop motion. indlcat<ir 

Street sprinkler, railway 



Tag and tag driver 324 

Tank, tempering 308 

Telephone box .. 282 

Telephone, transmitter 374 

Tempering tank 308 

Texas, warship 328 

Thill coupling 68 

Tio, rail, Oliver's 3'-J4 

Time check receiver 212 

Timein China 261 

Tire Inflater. bicycle 24 

Tire, pneumatic. Growney 888 

Tires, pneumatic, early 326 

Tire valve, pneumatic 116 

Top. artistic 248 

Torpedoboat destroyer Sokol... 313 

Transslberian railway .283 

Tricycle, petroleum 234 

I'rogon, narina 235 

'I'rousers hanger 148 

Truck, speeding, locomotive 179 

Tube cleaner, Farie's llfi 

Tubes, iron, redrawing 5 

Turret, disappearing 150 

Turtles at Hamburg 251 

Typesetting machine 113 



Viilkyrielll 136 

Valve, pressure regulating 260 

Valve, tire, pneumatic llfi 

Velocipede, water 119 

I Ventilator, car 196 

Vessel, sailing, largest 197 

Vesf^els. sunken, ra sing 21 

I Victoria, Kane-Pennington 293 

I Vine cutter, Evans' 308 



W 

Wagon, dumping 325 

Wagon, motor, Duryea,. 293. 357 

I Warship Texas 328 

' War Bteamer tultnn. . . . . , 392 

Water practice, army 152 

Wheel. Phoenix .S05 

I Wheel vp. the pedestrian 52 



Windmill.toy 4 

Window sash, car 310 

Window shade, improved 36 

Woman's Building, Atlanta 369 

Wrestling, modern 299 

Y 

Yacht America, 1851 185 

Yacht Defender 187 

Yacht race, international 136 

Sacht races of 1895 '200 

Vacht, racing, evolution 168, 184 

Yarn, dyeing and bleaching 84 



MISCELLANY. 



Figures preceded byas(ar(*) refer 
to illustrated articles. 



Acetylene gas exhibit *360 

Acid, carbonic, solid 116 

Acid, ketonic, new 387 

Acids of fruits 22, 85 

Adansonla fiber for paper 3 

Advertising in drug business 214 

Aerostation, exhibition of 3 

Air jets, uses of 262 

Air, liquid, in commerce 326 

Alcohol, aging of 134 

Alcohol, influence on longevity. 323 
Alcohol, percentage, determin. 
ing 1, 

Mpf^hr.1 'tiiftJit'- -*. ■ ........ 227 

— .eauuing as to S43 

Alligators, pr(^agation of. l?3 

Alumina from clay 132, o58 

Aluminum boats 186 

Aluminum, corrosion of 55 

America cup races 178 

American Surety building *329 

Analysis, soil, progress 2 

Andree, M *20 

Ang-khak, pigment 200 

Angling by electric light 360 

Animal humbugs 68 

Animals, activity of 10 

Animals in sterilized air 10 

Animals in thermal springs 235 

Anthracite vein, new 74 

Antinounin ..358 

Antiseptic, a new 358 

Ants , ihtelli gence In , 235 

Aquarium fllter *245 

Arawaks.the .- 43 

Arboretum. Vanderbilt 875 

Archaeologist, woman 83 

Archaeology, discoveries in 387 

Argentina, enterprises in . 325 

Argon, discovery of 98, 391 

Argon in meteoric iron 186 

Armor plates, annealing 9 

Armor plate for Russia 71 

Armor o t ship Iowa *296 

Armor tests 70 

Arms, improved 3.S6 

Army rations, condensed 292 

Arsenic in steel 187 

Asaf etida 390 

Asbestos, magnetism of 308 

Asphalt beton, new 375 

Asthma 225 

Astronomer, new, at Lick 56 

Atlanta expoBition ^53, 66, SB, 102 

114, 131. 154, 194, 226. 247, 273, 305 

325, *337, *360, ♦375, *3gB, *408 

Atmosphere, phenomena of .. .. 22 

Autumn, tints of 307 

Avalanche of A Itel's glacier ;t74 

Axle, breaking of 276 



B 

Bacteria in eggs 138 

Bacteria in mineral waters 267 

Balance, new adjunct to 42 

Ballnozzle *17, *218 

Balls, fire, at sea 405 

Balloon with rudder *2Q 

Banjo or guitar, new ^52 

Bank of England 267 

Bar, handle, bicycle, Lovell's ^410 

Bar. prying, lumber ^212 

Bathroom, Pompeian 19 

Battery, gun lift, test 102 

Battle of the Yalu 130 

Battleship, French. latest 3'27 

Battleship Indiana *258 

Battleship Iowa *296 

Battleship Maine 1»4 

Battleship Texas 132 

Battleships Nos.5iind6 *376 

Beach mining.uuriferous 360 

Bed,ad]u8taijle , *1J;2 

Bees, long tongued, need of 312 

Beet sugar industry 295 

Beetle, elm leaf 22, 69 

Beetle, long horn, in spruce 278 

Bell, blast furnace *292 

Bell foundry, Cincinnati ♦l.'M 

Bell,agreat 339 

Bell, Joseph S23 

Kelt shifter. Smith's *405 

Berry culture 2:^4 

Bessemer process, electricity In. 70 

Bible, largest, who has 346 

Bicycle as a d to science and art. ^ 
Bicycle attachment. Getman'fl. . . *405 

Bicycle brake *132, *388 

Bicycle case ♦68 

Bicycle chains, substitute ^4 

Bicycle, collision of 2J8 

Bicycle Insurance risks 55 

Bicycle, land and water ^164 

Bicyclelaw .. 339 

Bicycle, magnetic *2l9 

Bicycle notes. 35 

Bicycle paint 21 

B cycle patents 150 

Bicycle path, new ♦120 

Bicycle, physics' ot 66, 162 



Bicycle pumo 7 : 

Bicycle racing at Springfield. *262 

Bicycle a nd the horse 43 , 

Bicycle tire cement . 166 ' 

Bicycle tire inflater *24 

Bicycle, why so popular ,. 188 

Bicycles, car books for *347 

Bicycles, testing *100 

Bicycling era 124 

Bicycling, military 283 

Bird hospital. Chicago 150 

Birds, do they reason? 356 

Birds, feeding habits of 74 

Birds, flight of 279 

Birds, gigantic, Patagonia ♦202 

Birds, paradise *59 

Birmingham iron iLdustriea.361, *39l 

Bizerte. port of "25 

Blacksmith and hia forge "379 

Blacksmith, the 387 

Blake, cruiser 355 

Blast furnace bell *292 

Blast, gun, pressure 234 

Boats, aluminum 18^ 

Boat, amphibious 118 

Boat, foot motor *388 

Boat, torpedo, new 57 

Beats, tent canvas +152 

Boiler cleaning compound 197 

Boilercovering *228 

Boiler experiments 290 

Boiler leveling device ^181 

Boiler scale 70 

Boiler scale, prevention of 42 

Boiler, sectional ..^148 

Boilers,flring with mixed coal,n8, 263 

Bookholder, Taylor's ^85 

Boot or shce holder *373 

Boston harbor improvement 354 

I lonton 1 'i;-^."^ ....... ■ -T- - *liii 

Bottle that cannot be refilled. . . . 83t 

Bottler, electric sealing 316 

Boys, what should be known by. 341 

Brain and heart 75 

Brake, bicycle ♦388 

Brake, carriage *36 

Brake, vehicle, Davis' ♦390 

Brass casting ^165 

Brick, a golden 57 

Bricks, waterproofing. 151 

Bridge, Brooklyn, station ♦246 

Bridge, North River, proposed... 258 

Bridge, a tree ♦347 

Bridges, masonry 42 

Brine for i emoving snow 8 

Brux. catastrophe of ♦139 

Brooklyn, cruiser "232 

Brontornis, the . '202 

Bronze, Defender's 327 

Brooklyn Institute museum. , 404 

Broths, 26 

Buffalo, extermination SdO 

Bugs, chinch, extermination... . 114 
Bugs, croton, and office papers. . 92 

Building, American Surety ^329 

Buildings, fireproof 359 

Buildings, fireproof, defects of . . +3 2 
Buildings, modern, permanence 306 

Buildings, portable 119 

Buoy, life, propeller •52 

Buoys, electric lighted 8 

Business hints, three, good 246 

Butter dishes, how made J35 

Butter flavor, improving 42 

Buttonhole moistner *310 



Caisson sinking, hydraulic 

Calcium carbide 

Camera in the Rockies 

Camera, panoramic 

Canal, Cape Cod 

Canal, coastwise. Atlhutic 

Canal, drainage, Chicago 

Canal, Panama, progress — 

Canal, Seattle 

Canal, ship. North Sea 

( anal, ship. European 

Cannon, 18th century 

Cannon, leather — 

Cannon, rawhide *73, 

Canton, population of 

Caou tchouc, artificial 



Cape Cod ('anal 

Car axle, divided 

Car coupler patents 

Car coupling, (Griffith 

Car fender, new 

Car hooks for bicycles 

Car jack 

Car Journals, weight on.. .. 
Car. passenger, needfd Imp 

Car protector, Ingalls' 

Car venti ator 

Car window sash 

Car windnwti and blinds 

Cars, cable. Pblladelphiu — 

Cars, poultry 

Cars, railway, seasoned 

Cars, street, fendersfor 

('ars. unloading 

Carboti, electric produ< tion, 

Carbons in the arc light 

Carborundum works, new.. 
Carriage, the horfiele*-s. 
Carriage, horsaless, of 1827 . 
Ciirrlage, horseless, races ..82, 183, 
Carriage, motor, competitions. . 

('arriages, automobile 

Carriages, electric road 

Carriages, horseless 

Carriages, horseless, contest 

Carriages, horseless, in France. 

Carriages, motor 

Cask storing rack 

("Bstelar on the press 

Cats and cold storage 

Caves, glowworm 

Cell, galvanic, new 

Cells 

Cement lor cycle tires 

Cement in mason work 

Cement and sand ^ 

Centenarians, French 

Chair, i nvalid, folding 

Che-Foo 

Chemical terminations, origin. . 



201 
♦86 
182 
♦133 
2H4 
394 
182 
♦41 
11 

*:;76 

67 
1?2 
370 
60 
182 
♦325 
371 
♦196 
389 
»347 
♦341 
150 
215 
♦4 
•196 
♦310 
119 
102 
39 
101 
134 



212 
371 
295 
107 

♦214 
186 
66 
*40 
807 
172 
242 
250 
314 

*276 



166 
S16 
343 
%^ 
♦181 
♦107 
42 



Chemist, how to succeed as a 163 

Chicken^, young, demand for 355 

Chiccory. cultivation of. 122 

(hiflfonniers of Paris 406 

Chimneys, draught of 9 

Chinch bug extermination 114 

Chloroform, preservation of 269 

Cholera, cranberries in 276 

Cholera, how suppressed 328 

Chromutophores 290 

Church bell foundry *154 

Church census 19 

Cigar case borer 40 

Cigarette packer, Noriega's *164 

Clamp, fruit jar *4 

Clock, remarkable 327 

Clocks, Chinese '261 

Clocks, magnetic ^88 

Cloth, waterproof. . 407 

Clothes pins, how made 135 

Clothes rack, Bode's .*372 

Coal car dumper *S12 

Coal deposits, Alaska 72 

Coal, formation of ....346 

Coal mining, Pennsylvania ♦lOS 

Coal vein, a great ♦leg 

Cocoanut, cull ivation of 331 

Coffee drier, improved ^184 

Coliseum, Chicago, collapse 194 

College, sending boys to 219 

Colorado River, exploring 410 

Color cells of an mals 290 

Color sensation, theory of 187 

Colors, sources of 70 

Columbia, cruiser 82, 114 

Columba, mishap to the 68 

Lombs. horn, manufacture 'SO 

combustion, tpontaneous 266 

Comet, Faye's, return of 227 

Alomet^v.ro'-,.'?^,, :. ....... ^f^ 

Commensalism, a ca^ e of 10 

Commerce, our foreign 120 

Condenser, eteam ♦357 

Conductors, to reward ii90 

Condurt system, electric ♦38 

Congress, geographical 83 

Consumption 262 

Co-operation, tale of 106 

Copenhagen, port of '342 

Cornell crew in England *55 

Costume for photographing 171 

Cotton exposition. Atlanta ♦SS 

Cotton piece goods 380 

Counsel. good 230 

Counter, Bristol ♦164 

Countertypes 60 

Coupler, car, patents 371 

Coupling, car. GriflSth's »1S6 

(^oupllng, thill •68 

Cranberries in cholera 276 

Crane, quarry, new ^71 

Crimpingtool ^'^6 

Crisis, the 4t)2 

Crown, royal, of England 3 

Cruiser Blake 355 

cruiser Brooklyn ♦232 

Cruiser Columbia 82. 114 

Cuba, Insurrection in.. *8, ♦las 

Currents, earth, volcan. act. on. . 35 

Currents, thermo-electric ♦SS 

Current arrester ^357 

Curtainb racket ♦68 

Curves of least resistance .. , ,. 99 

Cusack. John 363 

Custards ... 26 

Cut. draw, theory of 27 

Cut flower company, N. Y 340 

Cutter, paper ♦212 

Cutting ofl'raachine '309 

Cycle notes. 19 51. 67, 83. 106, 115. 131 

170, 183, 195, *i27, 247. 259. '/75, 291 

323, 339, 355. 3^*7, 403 

Cycle, motor, contest, Chicago. . 24i 

Cycling and heart disease 314 

D 

Dam of Peryar. . . '104 

Davis. Edward C.F. *134 

Debt of the United States S86 

Defender, bronze of 327 

Dentistry in Japan 390 

Derrich, portable ♦lOB 

Destroyer.torpedo boat..., 185 

Diamond, blaclf. largest 260 

Dies, made by photo 403 

Diphtheria mortality 165 

Diseases, incubation of 388 

Dii?mal Swamp, the. . . . 220 

DleinfectiuE system, Faraday ... 170 

Dock, graving, new 100 

Dock, side launch ♦.'i6 

Doctor of machinery 310 

Documents, faded, restoring 215 

Di gs. why we like 266 

Door and window shield, car *4 

Dormout^e, flying ^75 

Drag, motor "377 

Dragon fly, giant '292 

Draught, induced 375 

Drawbridge. Casseuil.... ♦O 

Dream woith millions 246 

Dredge, a powerful ^:i 

Driftwood jam. a , 21)1 

Drill, electric .... *24 

Drills, Improved "3".;^ 

Drop of water, a 358 

Drops, formation of 186 

Drops, size of 42 

Druggists, trials of 101 



Eagle, spread. Michigan 262 

Earthquake on Atlantic coast... 187 

Earthquake, cracked by 374 

Earthworms 330 

Eat? what shall we , 311 

Eaton,Prof D.C 19 

Ecbo in large bal s 264 

Eclipse of the moon ♦395 

Eciinomy, gas engine 407 

Economicp. problems in 34 

Eel, wbisitlinK 331 

Eggs, bacteria in , 138 

Electric shock 27 

Electrical industry 1 
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Electrical Items . . 51, 98, 114 

Electricity , crankUm of 179 

Electricity, development, trend. 2CT 

Electrfcitr, how it setB fires 51 

Electricity and the mails 199 

Electricity, notes on 82 

Electricity, poasibililies of 19fi 

Electricity on war vessels 87 

Electricity, what is it ^31 

Electricity, what it is doing 3^5 

Electrobat. the *315 

Electrocution 28 

Electroplating, lactates for 170 

Eleusis. excavations at 248 

Elevator attachment *2l, *-4G0 

Elevators, stop for *181 

Emerald, analysis of 386 

Empire, lintish, American on. . . Sl^ 

EnRine, compound, 500 b. p *121 

Engine, expansion, quadruple.... 8 

Engine, traction *394 

Engines, gas 378 

Engines, gas, elect, dist. power.. 'A 

Engines, reversing, new ♦lOl 

Engineers, licenses of 3il 

Engineers, Mechanical, 8ociety.. 332 

371 

Engineering, great lake region. . 406 

Engineeriog, naval, improv 408 

Engiueering, U. S. Bureau of 

Steam 402 

English, teaching in college 250 

Engraving process, photo 60 

Enthusiasts, scientific 213 

Envelope, reinforced *374 

EricsBon, monument to *S";2 

Ether, the 27 

Etoile 60 

Bxh bition. Puis, of 1900.. 24? 

Bxpedition, Australian Ji90 

Bi^iedition, scienttflc, northern . 68 

Explosion, boiler, Detroit 407 

I^osive, aflberloid m 

Explosive, new ... 134 

Exposition at Atlanta.. 'SS. 66,86,102 

114,131, 154,1^236,347. *273. *305 

325. *337.*360. *375. *393, ♦408 



F 

Fabric, felted, new 324 

Fabrics, gilded 247 

Fabrics, non-shrinkable 187 

Factory, large, movinsa 246 

Fairhaven railway *281 

Fans, electric, cause fire 39 

Fasteners, adjustable ♦HO 

Fat people, wiirmng to 359 

Fender, car, new 389 

Fender, the perfect 217 

Ferments, diastasic 355 

Ferneries, hang ing. ... *331 

Ferris wheel in London.. 103 

Fever, typhoid, from milk 364 

.Fiber. Adansoma for paper .... 3 
Fibers, bast, o f United States.. . 7 

Fiberloid, explosion of 307 

F\ Iter, water, the Carter *245 

Fire ball, a 374 

Fire escape, Leber *358 

Fire escape. Painter's 'lOO 

Fires, colored 6 

Fires in Europe 155 

Fires lu sky scrapers 374 

Fi-ih, eye structure in a 23!» 

Fish h atchery. New York 18 

Fish, putrid, poisons of 343 

Kish, sacking, the 245 

Fish, torpedo 92 

Flsbes,elecbic, discharge 134 

Flshe& and snakes 268 

Flag,electric 150 

Fleas, rem edy against 215 

Flowers, colors of 74 

Flowers, color of, alteration 250 

Fi owers as food 188 

Kl iwers, perfuming *85 

Fluorides, toxicity of 70 

Flying machine, I'ilcher ♦249 

Flywheel, bursting of 324 

Flywheel, an immense 356 

Flywheel, wire 354 

li'ood for the sick 26 

Foods, remedial 35« 

Force and energy 4^ 

rur(;8t,H suDmergea Jil^. 

Foreats. California, destruction.. 377 

Fountain. Geneva *11 

Fruit in glass , . — 204 | 

Fruit jar clamp '4 

Fruit market. New YorK 275 

Fruit as medicine 300 

Fruit cans, wood pulp — ^. 316 

Fruits, acids oC 22, 85 

Fuel, artificial 355 

Fulton, war steamer 391 

Funeral trains, electric 344 

Furnace, blast *^ 

Furnace for molasses 90 

Furniture, antiq ue •260 

G 

Galton. Douglas ^ 

Galvanizing tank 'Sre 

Gambler 307 

Games, Olympic 291 

Gas eng ne for drawbridge 7 

Gas engines 378 

Gas holder, a great 99 

Ghs mams, electtol yt. act 50 

Ga^. natural, Kansas ■■ *321 

Gas, Pictet's 186 

Gases as germicides 231 

Gases, liquefaction of 345 

Gelatine, saline digestion of 377 

Gelsoline 134 

Geograph ical Co ngress 83 

Qilacitles. ruined ■•■•■•^313 

Girders, defective ♦323 

Glass, ancient .■■■ 11 

Glass, boring of 60 

Glass, inventionsin 298 

Glass makers, ancient 342 

Glass measures, graduating • -- 346 

Glass, photo decoration 90, 167 

Glass plat.es, colored — 371 

Glass, porosity of 118 

Glass, silvering 200 

Glowworm caves ^j 

Glucinium carbide 375 

Glucose as food .- -. 24 

Glue and sizing manufacture.. .*117 

Gold, alloys of ■ 11 

Gold heating, process 01 294 

(;old t>etieam lava 408 

Go d extraction process 146 

Gold mining, improvement 314 

Gold in photography 179 

Gold production ... 246 

Gold saving apparatus ♦181 

Gold, substitute for 384 

Gold and silver 379 

Golf, practical... 171 

GJoodyear, invention of ^j 

Grapefood l-T* 

GnitR, Reagan ... . 211 

Greek Jiving ■'*8 

Greek lanBuage ■■ ^ 

Green, Paris 230 

Grubs, rat tailed 122 

Gruel, milk „26 

Grover, WilUara O fli 

Guard, life, for cars ,. *^ 

Gulf weed ^3 

Gulls following ships. ...«...:... M 

Gum, an African ■ \fi 

Gus»ben]amin industry ill 



Gun blast, pressure 2S4 

Gun, Maxim 10 

Gun, Maxim, new 226 

Gun, the rawhide 122 

Guns, great, manufacture of 8 

Guns, leather 67 

Guns. Maxim.. . 152 

Gutta percha leaves 228 

Guttapercha substitute 134 

Gymnasium, school room *345 

Gyrograph, the » *248 



H 

Hair lotion, a famous a 342 

Hal r worms a nd hosts 387 

liarp, improved *138 

Hat blocks, manufacture *378 

Headache, cure for ^. 266 

Heart disease and cycling 314 

Heavens in August... . . 67 

Heavens in December 339 

Heavens in July „3 

Heavens in November 275 

Helium and argon 218 

Helium, terrestrial 50 

Hermit of Moose Island 363 

Heron, the ^27 

Hinge, detachable '228 

Hoeing, philosophy of 56 

Home trainer ♦lOO 

Horror, mechanical 327 

Horse and the bicycle 43 

Horse, hair of, color.... 235 

Horse, old. memory of . 213 

Horses, do they weep? . ..108 

Horseback riding, art of *.173 

Hose tower and fire escape... ^100 
Hospital, bird, Chicago .. . .. 150 

House numbering 345 

Hub attaching device *ll6 

Humbuffs, animal. 68 

Hunt. Richard M 83 

Huxley. T.H *23 

Hydraulic power supply, a 114 

Hydrogen peroxide. 36 

Hydrogen sulphide, experiment.*182 
Hydro gn wall, the 70 



1 

Implements, agricultural, tests.. 34 

Incubator, electric '389 

India rubber In Jamaica 133 

Indiana, battleship ♦-'SS 

Indicator, stop motion '341 

Indigo, artificial ... 187 

Insect flowers, Dalmatian 347 

Insect friends and foes 183 

Insect, the strangest 6, 375 

Insect, a swimming .. 235 

Insect stings, remedy for 390 

Insect wings, staining 235 

Insects, Central America 230 

Insects as man's friends 103 

Institute of b'rance 329 

Institute, Pasteur, farm 887 

Invention electric, stride in. .. 60 

Invention, railroad, review 58 

Invention, useful princ pie in ... . 330 

Inventions, clever 152 

Inventionsin glass .... 298 

Inventions, recently patented. 12, 28 

44. 61, 76, 93, 108, li5, HO, 156, 173 

189, 204, 220, 236. 252, 269. 284, 300 

317, 332, 348, 364. 380, 396. 411 

Inventions, small, valuable 167 

Inventor, famous, death of 311 

Inventors, ."Dwaras for ..... lOS 

Iowa. ship, rtrmor of *296 

Iron tubes, redrawing of *5 

Iron, direct puddling of 134 

Iron in food 171 

Iron Indus., Birmingham.. .♦361, *3ai 

Iron, malleable 119 

Iron, paints for 148 

Iron work, hammered *183 

Iron work, painting 250 

Irone 89 

Isle of Shoals 274 



Japanese, civilization of , 
Jaws, human, force ...... 

Jelly, milk ., 

Jerome Park reservoir . . 

Jewelers, women 

Join t. pipe, S exton 's 

Jury, psychology of 



+3^1 
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. 259 
. 182 
.♦245 
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K 

Katahdin, trial of 3^1 

Eea. New Zealand 286 

Kerosene oil spray, author 2^ 

Key retaining device *3SS 

Kites, giant, scientific 75 

Kodak in the pyramid 119 

Krushite 71 

Kutho Daw 20 



Labor, emancipation of 179 

Labor, triumphs of 133 

Laboratory, biological, a 99 

Lac industry "309 

Laccase in plants :^35 

Lakes in British Columbia 54 

Lakes, temperature of 33S 

Lamp, incand., Jonah and 33 

Lana registration 344 

Langen, Eugene 259 

Lantern, astronomical *4 

Lanterns, optical ... 57 

Latitude not fixed 338 

Laurel and sassafras 279 

Lavaof Idabo 362 

Lawn mower, Improved ♦lOO 

Lawn mower, new ♦372 

Lawns, velvety 169 

Lead pencils, manufacture of . .. S87 

Lead, soldering 227 

Lead, welding 170 

Leads, industrious 363 

Letter copier, automatic — ^308 

Letter registering machine 102 

Levee, building a 105 

Library, Hoston *297 

Life savers, work of 862 

Life preserver DeRopp ♦213 

Light, electric, plant *39 

Light, new standard of 227 

L'ghthouse at Cape Charles 55 

Lightning by luminescence 247 

LiL'htning plant, battery 826 

LightninfT arrester ♦357 

Lightning and bans 124 

Lightning, calculated power ui. . 243 

Lightning, photos of 20 

Lightning rods, safer than 11 

Lignite industry, Dakota 279 

Lilau borer, the 106 

Limbs, artificial *65 

Lobsters, how batched 268 

Locking board for keys ^358 

Locomotive, electric ^87 

Locomotive, electric, B. & O. ... 278 
327 

Locomotive, a fast 116 

Locomotive, fireless 264 

Locomotive of the future 210 

liocomotive speeding truck ^179 



Locomotives for steam supply.. . *1 

Longevity and activity 89 

Loom, Jacquard, history of 87 

Lotus, sacred 154 

Lubr icator. improved *132 

Lum ber measnre *'iQ 

Luminescence 249 

Luminescence, 1 Ightine by 347 
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Machinery as an educator 38 

Machinery, doctor of 310 

Machinery, labor saving 150 

Magnets and low temperature. . . 60 

Maifuetismof asbestos 308 

Maine, battleship 194 

Malpractice, medlco-legai points 243 

Man, the electric 120 

Mantels, slate ^149 

Maple suRar 316 

Mars, no water vapor in. 390 

Mason work cements in 316 

Matterhorn. perils of the .. 202 

Measuring device, garment *86 

Medlcin e, discoveries in 23 

Mellcerta ringens *9i 

Memorizing, mathematical. .... 155 

Memory and mental energy 58 

Men of stone 325 

Metal, new, for electr. ind 134 

Metal and timber, strength of . . 6 

Metalmakersof Asia 30 

Metals, melting points of asg 

Meteorite, Fl Capitan log 

Mice, waltzing 231 

Michiiran spread eagle , 262 

Microscope for opaque obj =:2*8 

Milk, electrolysis or. 395 

Milk, frozen ijg 

Milk, solidified 359 

Mill, grinding, large ♦og 

Mill, great. Fall River.. 298 

Millers, important to 314 

Million, how to make a 375 

Mice on fire forty years 169 

Miner, a woman 86 

Minerals, spectrum analysis.. 187 

Mining, aur if erous beach 360 

Mining, coal, Pennsylvania *193 

Mining, gold, improved Sii 

Mining and milling methods 170 

Mining near the equator Jl6 

Miiiine sulphur, Louisiana ... 388 

Mirror, electric a4 

Mississippi, wonders of 355 

Molasses, burning 90 

Molasses pavements 90 

Molybdenum 70 

Monument to hricsson "STO 

Moon, eclipse of ♦395 

Moon, influence on weather 163 

Moore, Hollis W 347 

Mordants, photographic 356 

Morley, Edward W .. •147 

Mortiser, chain saw .*353 

Moril sing machine *232 

Mosquitoes that overcome man. 245 

Motmot. the ♦285 

Motocycle award 370 

Motocycle contest, Chlcaco. 242, 270 

Motocycle race *293, *315, 354, ♦357 

Motor drag, De la Vergne ♦377 

Motor, sewing machine 894 

Motor, traction, for trains. 20 

Motor, vehicle, competitions. .. 66 

Motor, wind, improved . *148 

Motors. electnc, high speed of.. 6 

Motorraen, to reward 290 

Mouldings, sawing ♦2T6 

Mount Raini er . *57 

Mount Vesuvius, eruption 372 

Mouse, shrew, poison of 74 

Mower, lawn, improved *100 

Mower, lawn, new *872 

Muck land on fire S4 

Mushroom spawn 147 

Music. Greek, ancient 387 

Music leaf turner ♦334 
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Myopes 31 1 
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Naiisrv.CiV*^?-'::'^ ^^V^ .. 
Naphtha for cleaning wu 

Naphtha, use of 

Natural history notes.. . 



Patenta, car cou pier 871 

Patents, deciBions relating to... 07 
115. 188 

Patents. Engllbb 36 

Pauperism, cost of 226 

Pavements, molasses 90 

Peary, good for B 

Peary, Lieut., return or 226 

Pent, new uses for .204 

I'encils. lead, manufacture of ... 387 

Perambulator. Morion's... ♦IWB 

Perfum 9S, diffusion of . ,. 42 

Personality, duplex 204 

Peryar, dam of ^104 

Petroleum, purlflcalion of 137 

Petroleum tanks, tow. ng 88 

Philosophy, rewards of 890 

Phonograph, the. and the pump. 197 

Phosphorescence iTo. 227 

Photo-engraving process .60 

Photographic apparatus ''33 

Photographic Company, Atlanta 226 

Photographic notes 60 

PhotoKraphs, coloring . . 27 

Photographs in colors ^ 

Photographs, enlarged 1^ 

Photographs, gold lacqaer 41 

Mhotogrtiphy for drunkenness... 316 

Photography, gold in J79 

Photography of heiivene 92 

Photography, mordants for 356 

Photography in music res • *5 

Photography out West ^f^ 

Photography of retina '^2 

Photography, submarine ♦^ 

Piano, force used on ^^J* 

Piano. self-playiUK.... •■■ *2i 

Piano wire, motions of ^ 

Pictures in c Jors 

Pigeon tremez, the . 
Piirment. a Chinese. . 

Pike, longevity of 

Pin mach ne, a 

Pineapple cultivation 

Pinions, wood pulp 179 

Pipe cl oser, Meyer's ♦lOQ 

Pipe connection *i^\ 

P'ipe cutter, a *ni 

Pipe joint. Sexton's ♦245 

Pipe line, sewerage vies 

[Hpe lines, wrought iron 292 

Pipe, steam, covering ♦228 

Pipe, steam, new 227 

Pipes and drains, testing 311 

Pistol, repeating '69 

Plants under colored glass....... 235 

Plants, evolution among IQ 

Pl'ints and light 74 

Plants, role of water in 154 

Plants, secretions in 10. 16,3 

Plants, sensitiveness of 74 

Plaster casts, to mend 312 

Plates, photographic 146 

Plow, subsoil *]32 

Plum, Japanese 228 

Pneumatic system, London 75 

Police, London 404 

Police signal, new 204 

Polka, inventor of 225 

Pope, Franklin L 259 

Porcelain decoration 90 

Porcelain decoration, photo 167 

Port of Bizerte ♦gs 

Position finders, tests of 1 

Potato, mammoth ♦199. 246 

Potatoes, field experiments 395 

Poultrycars 39 

Power distrib. from gas engines. 3 

Power, electric. New York 391 

Power for electric tractl .n. 220. 340 

Power, horse, and pump *197 

Power, hydraulic, supply — 114. 242 

Power, motive, wind as 854 

Power plant, N iagara Falls 343 

Power, water, transmission 274 

Preis, Castelar on the 28 

Press, printing, improved *248 

Printer's rollers (6605) 125 

Printing in several colors 356 

Printing, photographic 97 



Muak 70 Prison, Tourah 105 
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Naval notes 43 

Navigation, aerial +53 

Navigation, high speed *52 

Navigation, steam, father of 263 

Navigation, steam, ocean... 386, *392 

Navy estim ' tes 316 

Neumann . Franz 35 

Newspaper, telephone 267 | 

New York, steam brig *392 

Niau:ara electric system 41 

N iagara I<'all8 plant 149 

Nitrogen and pbosphorescence.. 2^7 

North Land, steamer *49 

North Pole by balloon *30 

Nosebleed, remedy for 372 

Nozzle, ball ♦IT, *2 18 



Ocean, maximum depth 380 

Oil, croton, Tesicaiing conetitu- 

ent... 91 

Oil prospectors on Jordan 374 

0^1 spots on paper, to remove.... 403 

Oils, scented 199 

Omnibus, steam, 1833 ^404 

Optical works, Zeiss. . 212 

Oranges and lemons, Spanish 155 

Cres. treatment ♦148 

Organ echo. \\'estmlnster 263 

Omithorhynchus, poison of 10 

Oxvgen? is it simple. 134 



Paint, black, bicycle 21 

Paint for ships' bottoms 189 

Paints for iron 148 

Painting iron work 250 

Paintings, photographing 57 

Panama Canal, progress 394 

]*apaya,the 22 

Paper, albumenlzed 60 

Paper cutter ♦212 

Paper, leather. Japanese 1« 

Papermaking. fiberfor. 3 

Paper, photographic, new 217 

Paper pulp for leaks 187 

Paper pulp shoe heels 355 

Paris Exhibition of 1900 242 

Pans green ^30 

Parkg near cities 26 

Paste ^ 4 

Pasteur *•» 

1 'asteur, funeral of 278 

Pasteur Institute farm 387 

Paten Commissioner's report. . 121 

Patent decision, important 379 

Patent Infringement suit 204 

Patent law. proposed 2^2 

Patent law. Russian, new ,56 

Patent Office ruling, a 322 

I'atent, Sawyer-.Mann 330 

Patents, bicycle 151 



Prize. BCiendflcaward of 306 

Projection, stereoscopic 327 

Propeller, boat, electric *]81 

Propeller shafts, breakage 3!M 

Prying bar frtr lumber — *a]2 

Pump, bicycle, ."^tevens' . . *4li5 

' U'^.i," ' '"' ""^iOt '.-. .. . *X 

t'umpirtg, philosophy of 188 

Punch, milk 26 

Punkah puller, the 293 

Pyrotechny — 6 
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Race, Paris- Bordeaux 

Races, cup. America 178 

Races, yacht, 1895 '200 

Rack, cask storing . . ♦276 

Rail from N. Y. to S. Francisco. . 378 

Rail tie, Oliver's •824 

Railroad, Fairhaven ♦281 

Ridlroad Invention, new 58 

Railroad, mountain, India. 296 

Railroad speed, fast 243 

Railroad, transsiberian 274 

Railroading, fasc 283 

Kailway accident, French *340 

Railway accident, remnrkable... 119 

Railway accidents in 1894 . . 124 

Railway, electric, Chlcaeo 4 

Railway, electric, losses 359 

Railway, electric, model ^257 

Railway, elevating, Otis *2l5 

Railway enterprise. Egypt 27 

Railway, pole, a ♦389 

Railway, pyramidal '171 

Railway records, highspeed 178 

Railway robberies, to hinder 263 

Railway, Siberian 116 

Railway speed, fast 266 

Railway spefd, remarkable 131 

Railway street sprinkler *394 

Railway through the sea 308 

Railway trHns&iberlan ♦28'^ 

Railways, electric, U.S 152 

Railways and patented articles.. 236 

Railways, street, of U. S 259 

Rain, action of the ■• 266 

Rain drops, electrification by ... 187 

Rations, army, condensed 292 

Redwood for pencils 370 

Reeliflsblng.Halleck's .. ..'406 

Refrigeration Si6 

Reis, place of. in telephony 35 

Remora, the 245 

Reservoir, Jerome Park 259 

Retina, photography of — *106 

Retouching surfaces 57 

Riley, C.V ♦l^ 

River, great, Canada 300 

Road, how to build a 58 

Roads, bad, cost of 356 

Roads, electric, gradients 196 

Roads, good, caring for Iw 

Robberies, railway, to Hinder — 2W 

Roche, Thomas C 306 

Rocers. Prof. KlUoitA 227 

Rope, wire, ancient 50 

Rose from the ranks 374 

Royal William, steamer *SS2 

Royalties 74 

Rubber shoes, old 267 

Rubber stamp industry 247 

Rubber, vulcanized »* 

Rusi '^ 

Rust in wheat, prevention of 258 

Ruwenzori 18 



8 

Safety appll. for electric wires. . . SIS 

Safety devices wanted ... 70 

Sails, paper 54 

Sand and cement 343 

Sands, drifting, preventing 54 

Sash weights, iiianufncture of. . .*244 

Savannah, steamer ^9":^ 

Saw. Kdlund's ♦lie 

Sawing machine. Lohgs ^276 

Sawyer, Sylvanus 311, 391 

fccarf pin device ♦246 

Science. Amer. Assoc 130, 146, Ifc? 

, Science notes.... 70, 83, 134, 187, 227. -'47 
I 375 

Screen, lined ,„^ 

Screw, Archimedean, toy j*^ 

Seat, agricul r ural machine ,ss 

Seattle Canal '82 

Seaweeds, preserving 19 

Seaweed, wonderful ... l33 

Seeds, curious, and their use. ... 21 

Seeds, germination of 235 

Serpent bites, cure of 122 

Serpent, sea. another 211 

Sewing machine motor 394 

Sewerage pipe line 268 

Shaft alignment *21 

Shells. USPS of 231 

Shipbuilding for the year... 41 

Ship ciinal. North Sea '41 

Ship, sailing, great 345 

Ship of war Indiana '258 

Ships 213 

Ships, iron, sheathing of 70 

Ships of war. British .. 108 

Shock, electric 27 

Shoe heels, paper pulp 355 

Shoes, rubber, old .. , 267 

Shrimps, parthenogenesis in 153 

Shutter fastener, Hulman's *85 

Sick, food for 26 

Signal, police, new — 204 

Signal service wanted 102 

Signal, train, electric •21-^ 

Signal transmitter, electric '196 

Signa'ing. long distance.. 362 

Silk growing In India , '*277 

Silk, spider 155 

Silver from silver bromide 388 

Silvering glass 200 

Sirups, table 294 

Skeleton, fossil, large 24 

Skin, artificial 394 

Sky. January, the 40e 

Sleep, new theory of 124, 1R6 

Sleigh, hob ♦52 

Slides, lantern, making 123 

Smoke prevention, loeomot 278 

Snake, grafted 321 

Snakes, fascination by 131 

Snakes and fishes %8 

Snow, carbonic 187 

Society, vilMge improvement.... 71 

Sodium, metallic 86 

Soil analysis, progress of 2 

Sokol, to'pedo boat destroyer... *3I3 

Solar system size of 251 

Solders forglass 134 

Spanish, value of 75 

Spectacles, queer kinds of S43 

Spectrum, invisible, the.... 389 

Spectrum, theln visible 199, 347 

Spectrum, rays of 134 

hpider forming 1 139 

Spider plant, the 246 

Spider silk 155 

Spiders, habits of 137 

Spool Industry, history of 295 

Spools 197 

Spools, new material 403 

Spray, kerosene, author Of.. 227 

Sprintrs. wagon ♦216 

Stains, removal of 218 

Stamp battery, steel frame *217 

Stamp, rubber, industry 247 

Stamps, p rlnting, rub ber •390 

Star clust ers, variable 331 

Star, new ia Carina 315 

Star, variable, new 407 

tar trails.. . 68 

Stars in September 147 

Steam condenser *357 

Steam supply from locomotives. *1 
Stearaboiit, liind and water .. .. 118 

Steamer Bay State *39 

- _'>fii^*cy*'''^, Mackay Bennett 
'" - ■ •401, 409 

Steamer, cargo, large <./'-^- 

Steamer IS orth Land *49 

Steamer St. Louis 6, 131, 232 

SteamerSt. Paul, trial 273, '346 

Steamers, stopping of 188 



Timber and metal, strength of.. . 6 

Timber, Washington 44 

Time check receiver •212 

Time in Gh m a •261 

Time, new measurement 42 

Tin, Australian 164 

Tin, recovery of from scrap 42 

Tin, world's production 210 

Tire infiator, bicycle '24 

Tire, pneumatic, iJ rowney *388 

Tire valve, pneumatic ♦lie 

Tires, cycle, ceraentfor 166 

Tires, pneumatic, early 'SM 

Tires, pneumatic, prutection 41 

Tires, robber, porous 137 

Tissue for wounds 283 

Toads, breeding habits of 248 

Tobacco boxes 346 

Tobacco factory, primitive . 103 

Tools, engineering, Pompeii 810 

Tool steellndustry ^229 

Top, artistic ♦248 

Torpedo boat Destroyer 185 

Torpedo boat destrtiyei Sokol. . *313 

Tcrpedi i boat practice 364 

Torpedo boars 67 

Torpedo boats, n ew. cost 344 

Torpedo, new, trial of b77 

Traction, electric, power for... . 340 

Traction trialsin Berlin 278 

Trade, our export 363 

Trades, infiuence on faces 42 

Tra n, fastest in the world 374 

Trsiin. high speed S32 

Trains, funeral, electric Mi 

Transportation, world's ... 199 

Transsiberian railroad 274, ♦282 

Tree a^es 368 

Tree pests 22 

Tree, a petrified 6 

Trees in Central America 230 

Trees, petrified, Arizona , 362 

Trees, plant 150 

Trees, shade, electrocution 172 

Trees, some remarkable 230 

Tricycle, petroleum *234 

Trogon, Narina ♦2f5 

Trolley, aqua aerial •89 

Trolley Improvements required. 371 

Trolley, the, St. Louis... 118 

Trolley, underrunning. patent... 410 

Trousers banger »148 

Trout, musky 39 

Truck, speeding, locomotive *179 

Tube cleaner, Faries *116 

Tubes, Iron, redrawing — •5 

Tuberculosis 262 

Turbines, new for Niagara 259 

Turret, disappearing *150 

Turtles at Hamburg... , *251 

Type setting machine 'US 

Typography a Roman art 68 

V 

tJniversity of Chicago 323 

Upas tree, the 74 

V 

Valve gear, trip 185 

Valve, pressure regulating *260 

Van Gestel, travels of 291 

Varnish trei s 140 

Varnish, waterproof 72 

Vaux. Calvert 339 

Vehicle. horselCEs .107 

Velocipede, water *119 

Velox paper, photo 217 

Ventilator, car *i9e 

Venus, notch of 20 

Vertebrates, res St. to thirst 10 

Vessel, air. Cabal ero's ♦SS 

Vessel damaged by a whale .. .. 293 

Vessel, sailing, largest *197 

Vessels lost inl894 2i0 

Vessels, sunken, raibing *21 

Vine cutter, Evans* .•308 

Vulcanization, how done 64 
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Steamship, a great.. 
Steamships, transatlantic, 

liest 

Steel, arsenic l|i 

Steel, hardening by gas .. , 
Steel making, new process 

Steel welding •:';29 

Stellar systems, dimensions. ... 394 

Stereo-jumelle 60 

Stereoscopic projection 327 

St. i.ouis. speed test of 131 

St. I.ouiB, steamer 6, 232 

Stings, Insect, remedv for 390 

Stone boat, improved *292 

Stone, seasoning of.... 2 

Stop for e evators ♦I81 

Stop motion. Indicator *341 

Stoves, oil and gas. danger 2i3 

St. Paul, accident on 407 

St. Paul , steamer *'Ai5 

St. Paul, trial trip .-■ 273 

strawber;y. Oriole '■'28 

Street sprinkler. railway «894 

Strikes In the TJ. 8. and Europe.. .'^7U 

Structures, tallest, world's 347 

Students as conductors — 219 

Study, summer, for city chil- 
dren 34 

Subway. Boston n35 

Sugar, beet. Industry 296 

Sugar, maple .. 316 

Sulphur mining In Louisiana 388 

Surgery, dental, progess , 103 

Swallow tail, tiger 106 
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Tag and tag driver *324 

Tank, tempering ♦308 

Tanks, petroleum, towing 88 

Tannin from palmetto leaves — 42 

Tannin plant, a new 247 

Tanning, new process 375 

Taylor. J.Traill.... ^ 

Tears a safety valve 232 

Teeth, implantation of 103 

Tele raph, history of the US 

Telegraph, Invention of 231 

Telegraph Invention, Herz's 140 

Telegraphy, longdistance 1|^ 

Telephone, cavalry 39 

Telephone, inventor of the 107 

Telephone motion denied 324 

Telephone newspaper .. ... 267 

Telephone system, police ^8 

Telephone, transmitter ♦874 

Telephone, war 164 

T'elescope, another large ^ 

Tellurium ■■ ■ ■ "4 

Texas, battleship 132. »S28 

Thermopbone , 380 

Thill coupling ♦68 

Thumping obstinate 219 

Tie. rail, Oliver's *824 
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Wages of British workmen 

Wages, low, in Japan 

Wiigon. dumping 

J_\vncFQn, motor, Duryea. . . . 
~ y\a. am, ^:'^:~^''''ji'. .. ... 

^\■arahlp Texap 

War steamer Fulton 

War telephone 164 

War vessel frame, test..... 188 

Wasps, suicidal 390 

Water, a drop of.. £58 

Watev mains, electro, act 50 

Water practice, army . ♦l52 

Waterproofing for fabrics .... 170 

Water, salt, utilization... 26 

Water supply for London... 279 

Water supply of Rome 332 

Water trees. Australian 298 

Water wheel, new ,S10 

Waters, mineral, bacteria In 367 

Weather and disease 294 

Weather, man's susceptibility to 212 

West, arid, future of . . 19 

Whales ashore 188 

What we need 120 

Wheat, rust in. preventiOD of. 
Wheel vs. the pedestrian .. .. 

Wheel, Phoenix 

Wheel, water, new 

Wheeln-en, American, league 

Whist ing device 

Wife beating in Germany 

Wind as a motive force &H 

Wind velocities 123 

W indmill, Sch un-e ♦341 

Windmill, ty *i 

Windowsash, car... +319 

Window shade, new *.f6 

Wire rope, ancient 50 

Wires, electric, appll.for 313 

Wood, drift, jam .. 20l 

Wood of most uses. 18 

Wood pulp fruit cans 316 

Wood pulp pinions 179 

Wood, steaming black 345 



. ^62 

•305 

310 

35 

. 24 



Wool, cleaning 

Wool for underclothing 

Wool scour ng, naphtha 

Woman aichEeologli^t, a 

Woman B building, Atlanta — 

Womiin miner, a 

Women jewelers 

Women, orchestral — 

Workmen, British, wag of... 

w orms, hair, and hosts. 

Wr estling. modern 
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Yacht race, international *136 

racht races of 1895 ♦200 

Yacht, racing, evolution.... ♦168, 'M* 

Yalu, battle of the . . . 130 

Fam. dyeing and bleaching *84 

Yell, Mark Twain's 236 

Z 

Zeiss optical works 212 

Zero, tending tiward 90 

Zinc plate for lithog. print 139 
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BARNES' 

New Friction Disk Drill. 

rOR LIGHT WORK. 
Has these Great Advantages: 
The speed can be instantly changed from to 1600 
withoot stopping or shifting belts. Powerapplied 
can beffraduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue, 
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THE SUBMERGED PIPE LINE ACROSS 

the Wiiiiiraette River at P{irHand, Oregon.— By F\ and 
A. S. Riffle. Description i)t y line of 28-inch cabt iron 
submeri:ed pipes forming portion of the main line con- 
structed during 1893 and 1894. to supply the city of Port- 
land with pure water from Bull Run, a mountain stream 
thirry miles distant. With 13 illustrations. Contained 
in Scientific American- Stpplement, Nos. 1»IJ» 
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Bauer^s Economical Flue Scrapers 

remove scale and sediment 
from outside Of boiler flues. 
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each scraper. Save 
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_ to the same light, prints 
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Turn the cramk^ machine does the work* 




TEA AND ITS EFFECTS.— BY JAMES 
Wood, M.D. An interesting paper discussing the rela- 
tive position of theine among otiier stimulants and the 
physiological actions that it is capable of exertinif. 
Analysis of the tea leaf. Analysis of symptoms in 
theinism. Effects of tea on the nervous system. Com- 
parative actions of theine and caffeine. Contained In 
SCIENTIFIC AMERICAN SapPLEMENT. No. 1011. Price 
10 cents. To be had at this office and from all news- 
dealers. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES.SEND FOR CATALOGUE 

TO CHAS BESELERMAKER2l8CENrRE ST. 

-^ NEW YORK; 



THE SIMPLON TUNNEL. -DESCRIP- 

tion of the project tor a tunnel through the Pennine 
Alps under Monte Leone, which, when completed, will 
be the longest in the world. Nature of the rock to be 
traversed, proposed system of construction, ventilation 
and cooling, hygienic arrangements, outside erections. 
Kull details, witn 11 illustrations. Conrained in Scien- 
tific AMERICAN Supplement. Nos. 998* J*5»5», and 
1000. Price 10 cents each. To be had at this office 
and fi-om all newsdeiilurs. 



^•^DEAFNESS 

and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums. 

New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief. Safe, comfortable, ana invisible; no 
wire or string attachment >* rite for pamphlet. 
Wll.rtON KAIt DIMIVI IM\NUI'«. CO., 
LouiSTille Trust Co. Building Louisville, Ky., 
^^ yiention this paper, and 1122 Broadway, New York 





PIAMS! ORGANS! FREE!!dm 

Test trial for 30 days in your own home, K O MONEY REQULBED. j 

PIANOS-ORGANS FROM $26.oo \iP,\ 

IncludlnB a Complete Musical Outfit. CASH Or EASY PAYMENTS. J 
UCIU CnilUCIIID PlTll nCIIC a work ot art illustrated in lO colors. 1 
ntn OUUItnin uAIALUbUt Warthit>Wciehtineald.Wepay 

charts on it and send it FREE, all you have to do Is to ai*k i'oritto.day J 

please. Remember this is the old established house of CORNISH & CO., the ^ 

.only flrm in the world selling exclusively from Factory to Family direct A sinj?le instrument at wholesale' 
^price. We save you from 486.00 to $250.00. "Write at once, CORNISH & CO., Estab. 30 yrB.,Wushlnittoii,N. J.' 
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Messrs. Monn & Co, Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientitic Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
f3 a year. Specimen copies free. 
Address MUNN & CO. 
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New York, 361 Broadway. 
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Durable— Easily Applied. 

This roofing Ig manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
I and become brittle under ex- 
posure to the weather as coal- 
r rooHnes do. flt^" Send for 
free sample of roof 12 years old, 
I with circular and price list to 
FWAKUb:^ CHEIUICAL 
<fc MFG. CO.. 




The whole or part of valuable patent on an Awning 
constructed on principle of Venetian Blinds. Adapted 
to be folded up over door or window and used for ven- 
tilating, shelter from sun's rays or rainy weather. 
For particulars, address C LbCLEKCQ, care Munn 
& Co., 361 Broadway, New York. 



SMALL MOTORS for All Purposes. 

The best manufactured. Specially adapted for 

all kinds of light work, sewmg machine outfits, 

toys, dental drills, jewelers' lathes, models, 

etc. Send for Catalogue. The LEAVITT 

MOT<»K t;0.. Manufacturers of Electric 

Motors and Electrical Specialties, 13*.i 

l>litchell rSt., PROVIDENCE, R. I. 





THE "ROUND BOX" 
TYPEWRITER RIBBONS 

M. & M. CARBON PAPERS. 
Give perfect satisfaction when 
others fail. Used by nearly all United 
States Government Departments. 
Samples Free upon application, 
MIT'I'AG Jfc V<M,GKR. 

Manufacturers f orthe Trade, 
Cor. Park ti E.E. Are:., Firk Eidge, H. J. 



=lfveuwintanv iv^miiimMiiiipffa 

^ y_ _ / / xmollliflKfrilOrim 




^ h-Phannon 

FormmmlssM% UOMPANY. 



WeiUdrknkCHimO. 



Gearhart's Family Knitter. 

Knits a stocking heel and toe in ten min- 
utes. Knits everything required i n the 
household from homespun or factory, 
wool or cotton yarns. Most practical 
knitter on the market. A child can ope- 
rate it. iSti'oiig, Durable, Simple, 
Rnpid. Satisfaction guaranteed. 

|f#* Agents Wanted. For particulars 
and sample work, address 

4 .Stone Streett Clenrfield, Pa, 




ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

P«?r°s'TDEFIANCE,OHIO,U,S.A. 

MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB, &POKE, WHEEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POLE, NECK- YOKE,SIN&LELTREE, 
HANDLES, BARREL- HOOP FACTORIES. 

I LARGEST LINHNTHt WORLD 
SATISFACTION GUARANTEED- 




^ ^ (JXv^^Orf^ XSX^^ ^fiAwXfjtS Best Battery for Gas 
or Gasoline Engines. Thousands in usa Solid rolled lead plate. Immense strength. Large surface. Electro- 
chemical formation of active material. Greatest I l|,nari/>gn Rattoril Rn *'-*.\Yf,",'.y;iVl"''i.''S''**' 
durability and efBciency. All sizes IHmerlCail DdUerY UU . CHICAGO, 11,1.. 

Established 1889. Highest Award, World's Columbian Exposition, Chicago. 




REAGAN FEED WATER HEATING, WATER CIRCULATING AND 

CURVIUG GDRTCC For STATIONARY. MARINE, and 

onRlVlNb dKR I to, LOCOMOTIVE boilerh. 

AGENTS WANTKD in all parts of the United States to manufacture^ 
our Grates on royalty. XW" Send for CaUilogue, 



WATER CIRCULATING GRATE CO., Mfrs. and Sole Props., 
Qeneral Office and Works, 1026-1028 Filbert St., Philadelphia, Pa. 






PROPOSALS. 



PROPOSALS FOR ERECTION OF MEMORIAL 
'- Hall, West Point, N. Y— Office of Post Quartermas- 
ter, West Point, N. Y., December 14, 1895.— Sealed pro- 
posals in triplicate will be received at this office ;intil 
noon, Monday. Januarv 13, 1896, for the construction of a 
Memorial Hall. Plans can be seen and forms and speci- 
fications obtained at this office or at the office of Messrs. 
McKim, Mead and White, Architects, 160 Fifth Avenue, 
New York City. The ripht is reserved to reject any and 
all proposals. J. B. BELLINGER, Captain and A. 6. M., 
U. S. Army. 



Inventive Problems Solved l%faJ%\t 

plifled. Best references. Secrecy guaranteed. W. F. 
LOUNSBURY, 5 Beekman St., Room 919, New Fork. 



Shorthand by Mall '^^r^'^^til^l^/^d 

lesson Free. Potts bhorthand College, Willlamsport, Pa. 



CPDOI I CAIVC foot Power Machinery, Tools, 
VUnllLL OHIfS Forges, Drills, etc. Send io for 
catalogue. WUkliuan Co., 88 Baodolph St., Ohicaso 



niTHTaLANTERHSWAMTEDSII' 

LUuiiilLlHARBACH &C0. 809 Filbert 



RRO FOR SALE 

OR EXCHARQC; 

FllbertStPhila.Pai 



ICE 



MACHINE?*. Corlitat) Emriiies. Ilipweii*' 
and B»ttleri«' !>lnchineiv. The Vilter 
MFO. Co., 899 Clinton Street. Milwaukee, Wis. 



. CPE \A#EELB. MODELS LEXPERtMENTAL WORK. BMAU-MKHINERV 
NOVELTIES fcE.TC. HEW TQHK 6TEliCIL WORM 100 NASSAU WT H.-T. 



BI-SULPHIDE 
OF CARBON 



for use in the arts. Killing Insects 
in Grain, Killing Burrowing An- 
imals, etc. Manufactured by 
E. ir. TAYl.Olt, Cleveland, Ohio 



TURBINE 



WATER WHEELS. 

SEND FOR PAMPHLET. 
JAMIS8 I.EFFEL Si CO., 
Sorlnelleld, Ohio, U. S. A. 



DEAF 



NESS & HEAD NOISES CURED 

by my iDvisiblt^Tubulnr Elar CushioiiB. Whispen heard, 
warranted to help more cases than all Bimflar dcvicrs 
comhined. Helpearnaaglasseadoeyes. Sold ^yPDCC 



F. HiBCox only , 863 Br'dw ay , N . V. Sead for book o f pre 



ARB0RUNDUM 



RIHAROEST ABRASIVE KNOWN. EMERY AND 
lAMOND POWDER SUBSTITUTE, IN FLOURr 
DWDER,-CRYSTALrWHEEL,-SLAB *. HONE FORM. 
^CARBORUNDUM Co. MONONGAHELA CITr. PA. U.SJI. 



PUZZLE PENKNIFE. lOo. 

Best atMl 
|B 1 & d e ooD- 

. eeftUdinnick* 

•Ihkndle. Press the button and It opeoB. 'Worth 25a. aa a knife aodt^OOaa 

■ puixle. ABAinple of our 1000 Bftrgaina, mMled poitpkid vithCat. for 10e> 

I fiOBT. H. INGERSOLL * BR0.66 CORTLANDT BT, N. T; CITY. 



I A n 1 C Q save your time, life and home by usinf? the 
LHUIkO best Are kindler, that is always safe, ready 
and reliable. You can light your Are without paper or 
kindling wood with our kindler, and it will never bum 
out. Sent prepaid for '25 cents. Agents wanted. 
Cl^OSTEa iVIAMIFACTURING COMFAXY, 
Box ^'Zf (Jlostei-, N. J* 




GEND for Catalosueot 
^ the Musical Instru- 
ment you think of buying. 
Violins repaired by the 

Cremona System. C. Story, 
~~ Central 8t., Boston. Ma8& 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, aoil ELEVATORS 



PROVIDENCE, It. I. 



ea 



EXPERIMENTAL WORK 

l> CATALOGUES ^ 



INION MODELWORKS CHICAeO 




INCUBATOR. 

A Catalogue of 64- papes. Gives full 
information of cost of raising poul- 
try and at the least expense. The 
book isworth dollars to you. Address 
A. F. Williams, 61 Race St., Bristol, Conn. 



fWELL DRILLS 

av/arded Highest Medal at the World's Fair. 
All latest improvements. Catalogue free. 
F. C. AUSTIN MFG. CO., CHICAGO, ILL. 



The Electric Candle 

for Magic Lanterns. Absolutely the newest 
and least expensive device for scientific or 
popular projection by electricity. B^" Send 
for special circular, 

QUEEN & CO. (Incorporated), 
1010 Chestnut St., Philadelphia, U. 8. A. 



MANUFACTURE OF STARCH FROM 

Maize.— By J. Kriegner. Full details of the process. 
With one illuMtratinn. Contnined in Scifntific AsfFJR- 
rcAN SUPPLFMENT. No. l»l'i. Price lU ceuts. To be 
had at this office and from all newsdealers. 





ZENTMAYER'S- 

• • • MICROSCOPES 

Used and indorsed b y the leadine Professors 
and Colleges throughout the world. 

Perfection in the Art of Microscope making.' 
1^" Complete illustrated catalogue of micro- 
scopes and optical apparatus sent Free; 
J. ZENTMAYER, 211 So. 1 1th St., Phila., Pa. 



Jhe S cientific ft merican 

PUBLICATIONS FOR 1896. 



The prices of the difi"erent publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

The Scientific American iweekly), one year - $3.00 

The Scientific American Supplement (weekly), one 

year. --.------- 5.00 

The Scientific American. Export Edition in which 
is incorporated the Spanish Edition (monthly), 
one year, --------- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 
The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition, 5.00 

The Scientific American. Supplement, and Archi- 
tects and Builders Edition, 9.00 

Prnvnrtinnate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN «fc CO., 3«1 BronUwny. New York, 



© 1 895 SCIENTIFIC AMERICAN, INC. 
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Scientific %mtxum. 



[December 28, 1895. 



'^fCtJpertisenients, 



ORDINARY RATES. 

Inalde I'ase. eacli insei'fion. - 75 cenrii n line 
Back Pase. each insertion. - - Si .OU a line 

t^T For some classes of AdvertUementSy Special and 
Higher raUs are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the hne, 
and 1" set in agate tyoe. Rngravings may head adver- 
ti8eL..oota at the same rate per agate iine, by measure- 
ment, a the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



YOU can't tell a balky horse by 
I bis looks and you'r^ just as likely 
to be deceived in a bicycle. There's 
no better guide when buying a { 
wheel than this famous name— 

Monarch 

It identifies the kingofwheels— It'sa | 
guarantee of strength, speed and re- 
liability. A name that you can I 
I proudly point out to your friends. 

4 models. $85 and (100, fnlly guaranteed. For cbil- 
j dren and adults who want a lower price nheel the 
I Defiance is made in 8 models, f40, |50, |60, $75. 
Send for Monarch book. mi, - 



I Monarch Cycle Mfg. Co.^ 

Lake, 0sl«te4 and 
Falton Bts., 
CHICXflO. 

Brancbbs: 
, New York, San FranolHDi 
' Portland, Salt Lake City,! 
Deover, Detroit, Toronto. ^ 
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Any Boy 

that will take the trouble to send for a 

"Rugby" Watch 

CATALOGUE, No. 61* will know more 
about what we have made for them in 

WATCHES 

than they would learn by reading: a 
pase of advertisements. 

Our entire new line of Boys' Watches is elegant 

in deBigninp and suits every taste. 

The '* Ruff by " tlnlalosue will tell tbe story. 

The Waterbu ry Watch Co. 

WATERBURY, CONN. 
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W*"™ FOR FINE TOqiSlNEVCRYSHOp. 



'c^T^LoJu1'' C.H.BESLY& CO' 

'ANDAGENCY. ' ' 



CHICAGO, ILL.U.S.A.-^' 



THE TIN PLiATE INDUSTRY IN THE 

United States. — An interestitiE paper, shuwinji the ex- 
tmordinary developtuent <if the tin plate indnatry in 
Ihis country, and the scrinus ciniipetMion into which it 
is now entering witli the ISritisli industry. With IH illus- 
trations. Contained in Sciiontifh' A.MEiircAN sim-plk- 
MENT. Nos. 101*). 10-JO, Ht*il. lO'i'i and 1«'J3. 
Price lU cents each, or oU cents foi- ilie series. To be had 
at this otlice and irom all newsdealers. 



I PERFORATED 



cf..«»E^^«";!^ 




METAL 

IJSEs 



I Chicago, iil.u.s.a.^ ' "^ >riii zst pearl s? newyorki 



The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 






DAIMLER 



MOTOR 

BUILDERS OF 



COMPANY, 



Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke, or smokestack, no boiler, no elec- 
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 
Also Stationaj'y Motors. 
■' ^r* Send for Illustrated Catalogue and Price List. 

OFFICE AND WORKS, "STEINWAY," LONG ISLAND CITY, N. Y. 




THE BICYCLE : ITS INPLUENCE IN 

Health and Disease.— By G. M. Hammond, M.D. A val- 
uable and interestine paper in which the subject is ex- 
haustively treated from the following standpoints; i. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientikit 

AMERICAN SUPPI-EMENT, NO. IIIO'J. PriCB 10 CCntS. 

To be had at thisofiice and from all newsdealers. 
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5KATE 
SHARPENER 

POSTPAID, 30 CENTS. 

The only sharpener makinj? ^^^^^^_^_ 

a Concave or Square sur- |^^^^p0if,Ej 

face. Works like a Plane. l^jgra^tnEiltJ 

Weighs only four ounces. ^ ' 

Easily operated and will 
a lifetime. 

Eff" Write for Catalogue of 
Skates and 5,000 interesting TricKo and Novelties. 
DCPif Ik CMVnCD 13.0 NuHHau Stri!<>t, 

rtulv <K oNiUCK, new york city. 




DOES 
ANY- 
THING 
PHOTOGRAPHIC- 




The 



Pocket 
Kodaks 



Pocket Kodak, loarteiirar 12 ptelum, 1^ xS, - 96.00 

Devplupiii{,'uuU i'rintins Oiitllt, ... 1.50 

EASTMAN KODAK CO. 

Sample photo. and bookUt ROCHESTER, N. Y, 

for two s-ceni stamps. 



THE FADING OF PIGMENTS.— A PA- 

per by ('apt. W. DeW. Abney, dlseuasiDg the action of 
the varicms rays of the spectrum upon ctjlura. Contained 
in Scientific ameimcan Stpplrmknt, No. 1016. 
l*rice 10 cents. 'l\, be had at this nrtice and from all 
newsdealers. 



are oft-en nearly ruined by usinp a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

Cl^" M-iU n'l- .srnd l/oii <'((r Catiilogue^ 
Mviic/i irill 'lire j/oii mmie inUnimit inn} 
Ult.XKTON >TONE t;o:»l IV\ N \', 
No »• River Street, Grafton, Ohio. 





Improvement the Order of the Age.' 



Three New Model 



Smith PremierTypewriters 



Nos. 2, 3 AND 4 



HAVE YOU EXAMINED THEM ? 

Many Improvements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U. S. A. 

Branch Offices in Twenty-Nine Principal Cities in the United States. 



WE ARE BUILDING 



The Celebrated 



HORNSBY-AKROYD' 



OIL ENGINE 



The De La Ver^ne Refrigerating Machine Co. 

Foot E. i 38th Street. NEW YORK. 




Over 45,000 Sold. 



"OTTO" 

CAS AND GASOLINE 

ENGINES. 

^ to 100 h. p. Can be used In 
cities or In country inde- 
pendent of gas works 
or gas machines. 

No Boiler, No Dangei'* 
No EiiKineei'. 



The Otto Gas Engine Wks.,Incorp'd, Philadelphia 



Bristol's Patent Steel Belt Lacing. 




The simplest, cheapest 
and most perfect Belt 
Fasteninff for all kinds 
of beltlne. Sam- 
pies sent jrea. 



READY TO APFLV riMISHED JQWT 



The Bristol Co. 

Watertnry. Conn. 



HALF A CENTURY OF CYCLES.— AN 

interesting history of rhe cycle from its origin up to the 
present time. The first crank-driren iiicycle. 'I'he 
" bone-shaker " and its successors. The tricycle. The 
modern wheel, r'ycle bnildint: a science. Points of im- 
prnvenieni. The nneiiniaiic tite. A hand and foot cvcle. 
With 9 illustrations. Contained in Sctentific Ameri- 
can Supplkment, No. MM'i. Price 10 cents. To be 
bad at this office and from all newsdealers. 



PRIESTMAN SAFETY OIL ENGINE 

** Phenomenally low in cost oj operation."— Franklin Inst. 

^^^STEAM Kerosene, NOT Gasoli 
N<IR 

ENGINEEIl 

BconomicaL Simnle, Safe, Au- 
tomatic. For ETectric Light- 
ing;, Pumping, MilllnK, etc. 
PRIESTMAN & COMPANY. Inc. 
Front and Tasker Streets* - - riiitnilelpliia 




BOSTON ELECTRIC RAILWAY SUB- 

way.— Description of a new subway system under certain 
streets of Boston, by means of which the electric cars 
will be diverted from the surface of the streets on feome 
of the heaviest lines of travel. With 8 illustrations. 
Contained in Scientific American Supplement. No. 
1017. Price 10 cents. To be had at this office and from 
all newsdealers. 



GASOLINE . ENGINES. 




l)i to T5 horse power. For Propelling Boats of all kinds. 
Cheapest Fuel, Ahsolute Safety, No l,lcenBed Bnirineer, 

Simple Construction, Hundreds in Successful Use. 
tW Write for illustrated catalogue. 

<;].oitK GAS i:n(;inf, co.. 

Merlon Avenues 49th Street. Philadelphia, Pa. 



There is hardly a USE OF POWER 



in Factory, Mill, Store, Office. 
Elevator, Creamery, or Shop— 
or on the Farm, the 

"CHARTER" 

is not now filling. It is also run- 
ning Boats, Wen Drills, Pumps, 
Dynamos, ThreshinK Machines, 

etc. Of course it also uses Gas- 
oline. 



CHARTER GAS ENGINE CO., P. 0. Box 1 48, Sterling, III. 






:^Do You Play Cards? 



Ridden by the Elite 

Of both continent*. 



Q 



Elegant in Design, 



Above H actua isize. 
Send two-cent stamp and we 

Superb in Finish. ""^^aiiFREE 

THE ACME OF PERFECTION IN CYCLE CONSTRUCTION. Our SOUVENIR GAME COUNTER 

Art catalogue describing ladies' and gentlemen's models free by mail. 

INDIANA BICYCLE CO., .^- Indianapolis, ind. 



CIJGIIJCC Koilers and Machine TooIm. New 
b n u 1 11 C. u f and Second-hand. Send stamp for paper 
"Machinery A Supplies." W. P. Davis, Rochester, N. Y. 



IFSSOP'S STEEL^^eV/r 

V-"- FOR TOOLS, SAWS ETC 

W!J JESSOP S, SONS l.'5 91 JOHN ST. NEW YORK 



it 5 Price I 



BicTcles, Watchea Qudb, nnggies HsnieBi, 
SpwiDg >lacbiDe9 Organs, PUnoB SaI'e»,Tooii 
>cales or nil Tirietiea 'md lOOo other rvrucJM. 
IJatB free Chic qo Scalb Co., Chicitgo, ill. 



ALCO 




VAPOR LAUNCH. 

Engine and helm controlled 
from how. liateat Improved and 
only 12 to 1 BotM now ready for 
the market. 18 to 40 ft. launches 
2, 3, 5 and 7 b. p. No licensed en- 
gineer or pilot rauired. Spe4id 
a/nd safety gu^iromia^. No aan- 
(jerous naphtha or jyoaoKne u$ed. 



marine Vapor Engine Co., Jersey City. N. J. 



THE 




tM- ESTABlil9»HED 1843. 

The Most Popular Scientific Paper in the World 

Only S3.00 a Year, Includine Poataice. 
Weekly—S^ Nnmbers a Year* 

This wlilely circiilnted and splendidly illustrated 
paper Is published weehls. Every number contains six- 
teen pages of usef al information and a lar^e number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery^, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity.Teleerapby, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

TeriMN of ^iili<tci-i|ition.-One copy of the Scien- 
tific AMERICAN will, be scnt for one year -52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Tliree DmIIui-s by 
tbe publishers; six months, 91.50; three months, $1.00. 

CI H b». - Special rates for several names, and to Post- 
miners. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed i^nside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at tbe sender's risk. Address 
all letters and make al) orders, drafts, etc., payable to 
MUNN i& CO., 3(il iSroniUvay. i\e\v York. 
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^cimMt ^mtntm ^nvplmtnt 

This is a separate and distinct publication from The 
HciENTiFic American, but is uniform therewith in 

size, every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, fieography Archaeolouy, Astronomy, Chemia- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Eneineerirg, Minintr, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturinc Industries, Sanitary Engineering, Affriculture. 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vastamountof fresh, and valuable information 
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